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SECTION 1.0
INTRODUCTION



1.0 INTRODUCTION

In December 1982, the United States Environmental Protection Agency (U.S. EPA)
placed the Skinner Landfill site on the National Priorities List (NPL) in group 14 with a
ranking of 659. Phase I Remedial Investigation (RI) activities were initiated under REM
H in 1984 by Roy F. Weston, Inc. (WESTON). WESTON's Phase I field activities
resulted in the issuance of a Preliminary Phase I Remedial Investigation/Feasibility Study
(RI/FS) report in December 1988.

RI/FS work for the site was subsequently transferred to WW Engineering & Science
(WWES) under an Alternative Remedial Contracting Strategy (ARCS) contract. The
Phase n RI and FS of the Skinner Landfill was authorized under U.S. EPA Work
Assignment 04-5L73, executed on January 4,1989, between the U.S. EPA and WWES.

This Feasibility Study (FS) serves to identify the goals of any site remedial action,
establishes alternatives for remedial action at the site, and evaluates these alternatives in
detail. The FS was prepared in accordance with U.S. EPA guidance under the authority
of the Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA).
Emphasis has also been placed on guidance presented in Conducting Remedial
Investigations/Feasibility Studies for CERCLA Municipal Landfill Sites (U.S. EPA,
February 1991).

1.1 PURPOSE AND ORGANIZATION OF THE FEASIBILITY STUDY

The purpose of the FS is to identify and analyze a number of potentially applicable
remedial action alternatives for the Skinner Landfill site. This FS report is divided into
five parts: 1) an introduction; 2) generation of applicable or relevant and appropriate
requirements (ARARs); 3) identification and screening of remedial technologies; 4)
development of remedial alternatives; and 5) detailed analysis of alternatives.

Remedial action objectives for soils, ground water, surface water, and ambient air are
suggested based on comparisons of maximum acceptable contaminant levels to data
obtained in site investigations. Maximum acceptable contaminant levels in soils, ground
water, ambient air, surface water and surface water sediments are proposed in this FS
consistent with applicable or relevant and appropriate requirements and interim guidance
from the U.S. EPA. Comparisons are made of the proposed maximum acceptable
contaminant concentrations to data obtained during the site investigations.
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The identification and initial screening of remedial technologies consists of the
generation and screening of a master list of potentially applicable remedial technologies.
The initial screening of technologies is based on effectiveness, implementability and cost,
and serves to eliminate those technologies which are clearly not feasible, not applicable,
or prohibitively expensive. Initial screening also involves a more detailed analysis of
technologies (screening of process options) for applications where multiple technologies
are expected to perform equally well (e.g. above-ground ground water treatment).

The technologies remaining after this initial screening process have been combined to
generate remedial alternatives. Alternatives have been considered as groupings of
remedial technologies which are capable of achieving the remedial response objectives
set forth in this document.

A detailed analysis of alternatives has also been performed. The detailed analysis of
alternatives consists of a further definition of each alternative, an assessment of each
alternative against evaluation criteria, and a comparative analysis to assess the relative
performance of each alternative with respect to each evaluation criterion. The evaluation
criteria used in the detailed analysis are: overall protection of human health and the
environment, compliance with applicable or relevant and appropriate requirements
(ARARs), long-term effectiveness, reduction in contaminant toxicity, mobility and
volume, short-term effectiveness, implementability, cost, state acceptance, and
community acceptance. The detailed analysis of alternatives provides the means by
which facts are assembled and evaluated to develop the rationale for decisions regarding
remedial action.

1.2 SITE BACKGROUND

1.2.1 SITE DESCRIPTION

The Skinner Landfill is located approximately fifteen miles north of Cincinnati, Ohio, in
Section 22 (T3N, R2W) of Butler County. The landfill is located approximately one-half
mile south of the intersection of Interstate 75 and Cincinnati-Dayton Road, and one-half
mile north of the town of West Chester. A location map is provided as Figure 1.1.

The area under consideration consists of property owned by Elsa Skinner (Mrs. Albert
Skinner) and Ray Skinner and includes the Skinner Landfill as well as adjacent areas.
The Skinner property is comprised of approximately 78 acres of hilly terrain, bordered on
the south by the East Fork of Mill Creek, on the north by wooded land, on the east by a
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Consolidated Rail Corporation (Conrail) right-of-way, and on the west by the Cincinnati-
Dayton Road right-of-way. Across the East Fork of Mill Creek (south of the site) is
agricultural and wooded land. Figure 1.2 is a topographical map of the site. The
principal residential area in the vicinity of the landfill is to the west of the landfill.
Numerous residences are also located within one-half mile of the landfill to the east,
south and west.

Three ponds and three creeks are located on or adjacent to the Skinner property. Each of
these surface water features is shown on Figures 1.2 and 1.3. As part of the Phase n RI,
surface water and sediment samples were collected from each of the ponds and creeks, as
well as from three different leachate seep locations. Figure 1.3 is a site map which
includes the surface water features and surface water and sediment sampling locations.

The ponds include a pond to the north of the Skinner property and two ponds on the west
side of the site. The pond north of the landfill is referred to as "Duck Pond," the northern
pond on the west side of the site is referred to as "Diving Pond," and the southern pond
on the west side of the site is referred to as 'Trilobite Pond." These names were assigned
by WWES for convenience in referring to the sampling areas.

The creeks on the site include the East Fork of Mill Creek, Skinner Creek, and a very
small creek located on the northeastern portion of the site (referred to as "Dump Creek"
for convenience). Dump Creek divides into east, middle, and west branches.

1.2.2 SITE HISTORY AND CHRONOLOGY

The Skinner property, originally a sand and gravel operation, was first used for landfill
operations in 1934 with the disposal of general municipal refuse in abandoned sand and
gravel pits. The precise location of these early fill areas is not known, and the volume
and nature of materials deposited in the landfill from 1934 until the present are also
unknown. However, some limited historical information regarding the site is available
and is summarized below.

In 1959, the landfill was used for the disposal of scrap metal and general trash from a
paper manufacturing plant. In the spring of 1963, the Butler County Board of Healdi
(BCBH) approved the use of the site as a sanitary landfill. In 1963, during the permitting
procedure, local residents opposed the landfill, stating that chemical wastes were being
dumped there.
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It was revealed during a phone conversation on April 26, 1976 between Mr. Bill Kovacs
of Chem-Dyne Company (Chem-Dyne) and the Chief of the Industrial Waste Section,
Ohio Environmental Protection Agency (OEPA), Southwest District Office (SWDO),
that the Skinners built, repaired, and cleaned out Chem-Dyne tank trucks on-site. This
information was taken from a report to the Director of OEPA prepared by OEPA staff.

Also in April of 1976, the OEPA was prompted to investigate the Skinner Landfill by
numerous citizen complaints and a fireman's observation, while fighting a fire at the
Skinner Landfill, of a black, oily liquid in a waste lagoon on the site. Representatives of
BCBH, OEPA, the Southwestern Ohio Air Pollution Control Agency (SWOAPCA) and
the Butler County Sheriffs Department (BCSD), after being denied access on April 22,
1976, entered the Skinner Landfill with a search warrant on April 26, 1976. Bill Kovacs,
owner/operator of Chem-Dyne, a Superfund site in Hamilton, Ohio, was also on-site at
this time. During this site visit the waste lagoon area showed evidence of recent grading.
Over one hundred 55-gallon drums marked "Chemical Waste" were observed. In
verification of these observations, OEPA inspection of aerial photos taken in January and
February of 1976 revealed a lagoon in the regraded area and several hundred drums
scattered throughout the site.

The OEPA returned to the Skinner Landfill with a search warrant on May 4, 1976.
However, the road leading to the waste lagoon was blocked by a bulldozer, claimed to be
inoperable by Mr. Albert Skinner. When told that the OEPA would return with ^rv
equipment to remove the bulldozer, Mr. Albert Skinner stated that the following J ^
materials were buried at the landfill: nerve gas, mustard gas, incendiary bombs, a r \ ^
phosphorus, flame throwers, cyanide ash and explosive devices. At this time the OEPA '*,,««. A
withdrew from the site. \ «»> o»*

On May 11, 1976, representatives of the OEPA, the Army Special Unit and the BCSD
entered the landfill to inspect and sample the waste lagoon area. Analysis of samples
taken from a trench excavated at the lagoon site revealed pesticides, including chlordane
intermediates, some volatile organic compounds and elevated concentrations of several
heavy metals.

In response to these discoveries, the Skinners retained H.C. Nutting Company in July
1976 to conduct a shallow geologic investigation. Records of five soil borings, drilled 9
to 16.5 feet deep in the area of the buried waste lagoon, show mixed soils consisting of
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sand, silt, clay and gravel with an occasional mention of "organics" and "odor detected."
No analytical results are available from this investigation.

The OEPA made a subsequent site inspection in July 1977. WESTON's Phase I Work
Plan states that the OEPA found leachate seeping from near the buried lagoon and a faint
chemical odor near the buried lagoon. From August 1977 until January 1979, OEPA
attempted without success to obtain a court order to force the Skinners to remove the
chemical waste. Subsequent appeals by the OEPA were unsuccessful. The court did,
however, prohibit future disposal of industrial waste at this site except under legal permit.
It was confirmed at this time that the Skinners had an agreement with Bill Kovacs to
clean and maintain Chem-Dyne vehicles and tanks.

In early 1980, a Field Investigation Team (FIT) from CH2M Hill tried to enter the
landfill to install monitoring wells and to take samples but was refused entry by the
Skinners. In July 1982, the CH2M Hill FIT installed four ground water monitoring wells
to characterize water quality beneath the buried lagoon area. Volatile organic
compounds were detected in ground water collected from a monitoring well located
southeast of the buried lagoon. In December 1982, as a result of the FIT investigation,
the Skinner Landfill was placed on the National Priority List (NPL) with a ranking of
659. This action prompted the initiation of a RI/FS with Phase I activities commenced by
WESTON in September 1984.

In the spring of 1986, WESTON initiated the field investigation for Phase I of the RI.
This initial investigation included a geophysical survey, the installation of eighteen
ground water monitoring wells, and the sampling of ground water, surface water, and
soils. Additionally, a biological survey of the diversity of both fish and
macroinvertebrate fauna collected from the East Fork of Mill Creek and Skinner Creek
was performed.

A second round of ground water, surface water, and soil sampling was performed by
WESTON in July 1987 in accordance with the recommendations outlined in the Phase I
Interim Report. The results of these analyses are summarized in the Phase I Tech Memo,
submitted by WWES in October, 1990. A soil gas survey was also performed by
WESTON in April 1987 in the vicinity of the buried waste lagoon in an attempt to define
specific areas needing further exploration. The results of this survey are summarized in a
tech memo issued to U.S. EPA in May 1987. Copies of these tech memos are included as
Appendices to the Phase II RI Report (WWES, May 1991).
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Since the time WWES began planning Phase II of the RI and throughout Phase I
activities, site access problems have occurred on several occasions. Although eventually
resolved, these situations served to delay the startup of the Phase II activities. Ultimately
an administrative order to permit access to the U.S. EPA and its subcontractors was
issued to prevent future disruption in the work schedule. Additionally, the OEPA sought
and achieved site closure to all landfilling activities, including the acceptance of
demolition debris, in August of 1990.

13 SUMMARY OF PHASE II REMEDIAL INVESTIGATION RESULTS

The site information which follows is summarized from the results of the Phase II RI
performed by WWES. A summary of detected concentration ranges of the chemicals of
concern in the various media on-site is presented in Table 1.1. The results of the Phase II
investigation are presented in the document Phase II Remedial Investigation for the
Skinner Landfill Site (WWES, May 1991). Additional information regarding site
conditions, geology, hydrogeology, and nature and extent of contamination are presented
therein.

1.3.1 GEOLOGY

The geologic conditions beneath the Skinner site, as revealed by the Phase I and Phase II
borings, are consistent with the regional geologic setting. Bedrock consists of thinly
bedded Ordovician carbonates and shales which may form steep walled bedrock valleys.
The bedrock surface topography at the site is dominated by two high areas, one beneath
the metal storage area and the second beneath and to the north of the buried waste
lagoon. Visual inspection of carbonate bedrock exposed along the East Fork of Mill
Creek and at the Trilobite Pond reveals a prominent fracture system oriented
approximately north-south with a secondary, less pronounced, less continuous fracture
system occurring at approximately a 90 degree angle to the first. Fracture spacing was
observed to vary between four and fourteen inches in both fracture sets.

The glacial history in the Cincinnati area is represented by the unconsolidated sediment
deposits which grade from clay to gravel, reflecting the cyclical depositional settings
associated with an advancing and retreating ice sheet. Correlation of the unconsolidated
sediments is more obvious along the valley axes and the depositional strike.
Unconsolidated sediment thickness is as great as 60 feet. Bedrock valleys are slowly
being reexcavated by the post-glacial streams. These streams are also modifying the
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bedrock surface where carbonate and shale are exposed in the valley of the East Fork of
Mill Creek.

1.3.2 HYDROGEOLOGY

The infiltration of precipitation into the glacial sediments provides the majority of ground
water recharge at the Skinner site. Infiltrating precipitation produces locally perched
ground water conditions. This condition was encountered above less permeable
sediments during the buried waste lagoon investigation. The infiltration of water through
the debris and buried waste lagoon likely produces leachate which has been observed
discharging to the East Fork of Mill Creek.

Ground water flow within the glacial sediments occurs preferentially through the higher
permeability deposits of sand and gravel and parallel to the axis of the buried bedrock
valleys. Precipitation percolating through soils above the water table likely follows the
upper surfaces of the less permeable zones (e.g. clay, bedrock) and may be unrelated to
the water table within the unconsolidated sediments.

Two ground water flow divides are apparent from the contoured water levels and are
consistent with the occurrence of the two bedrock highs at the site. The first corresponds
with the metal storage area while the second corresponds with the buried waste lagoon.
Ground water flow in the buried waste lagoon area is radial toward the bedrock valleys
and the East Fork of Mill Creek. Ground water flow velocities were calculated for two
flow vectors emanating from the buried waste lagoon. These two flow vectors intersect
different sediment types with corresponding variations in permeabilities. The calculated
velocity to the southeast, toward the East Fork of Mill Creek, is 3.38 ft/day while the
calculated velocity to the southwest, toward monitoring well GW-06 as shown on Figure
1.5, is 0.069 ft/day. The ground water flow velocities may be overestimated due to the
steep apparent hydraulic gradient (approximately 0.1). In calculating flow velocities,
Darcian flow conditions were assumed; thereby implying ground water flow through a
homogeneous porous media. It is likely that ground water flow is interrupted by the
heterogeneous textures of the unconsolidated sediments and subsequently ground water
velocities may be considerably less. Additional information regarding the hydrogeologic
characteristics of the aquifer is presented in Section 3.3.3.2 of this document and in the
Phase II RI report.
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Evaluation of water quality data from wells screened in the bedrock indicates that
>

bedrock is not a primary pathway for contaminant migration. Ground water flow within
the bedrock occurs predominantly along the bedding planes and fractures. The clay tills
which commonly overlie the bedrock combine with the limited vertical permeability in
the bedrock to inhibit ground water flow between the unconsolidated glacial sediments
and the bedrock. A downward vertical gradient occurs across the bedrock contact,
indicating that the potential exists for recharge, but the low vertical permeabilities along
the glacial-bedrock contact significantly limit this flow and possible vertical migration.
Ground water likely follows the upper surface of the bedrock and overlying clayey
formations. Evaluation of the bedrock water chemistry performed as part of the Phase II
RI also supports these conclusions (see Section 4.4 of the Phase n RI).

1.3 J CONTAMINANT SOURCES

The buried waste lagoon is both the largest and the most significant known source of
contamination at the Skinner site. Other sources of contamination may include drum
contents, such as those sampled in 1976 and 1986, within and north of the buried waste
lagoon. As of this writing, no removal of these drums is known to have taken place.
Additionally, the buried pit area (see Figure 1.2), although much less significant in both
magnitude and extent, may also be a source of contamination.

The most recently active landfill area is also suspected as a source of contamination
(possible drum nests, etc.). However, this area has not been thoroughly investigated as
part of the Phase n RI nor previous studies, due to ongoing landfill operations at the time
of the studies.

1.3 J.I Buried Waste Lagoon

Of the soil borings completed in or around the buried waste lagoon, labeled WL-01
(Waste Lagoon boring) through WL-16 on Figure 1.5, 15 encountered fill material
(primarily demolition debris), with a maximum thickness of 26 feet being recorded at
WL-10 and an average fill thickness of 20.1 feet A summary of waste lagoon soil boring
locations is shown in Figure 1.5. The estimated area of the debris overlying the buried
waste lagoon is 88,000 square feet with an estimated volume of 59,000 cubic yards.
Typical debris descriptions include wood, plastic, metal, brick, wire, glass, paper and
rubber.
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A review of estimated natural soil elevations based on characteristics of soils encountered
while installing soil borings in the buried waste lagoon area revealed an apparent
depression below the debris which may correspond to the former waste lagoon. Several
borings encountered tar-like material, oily sediments and sticky liquids described as
raspberry and turquoise in color. These materials were found above the natural soils and
below the debris and are interpreted to be related to the former waste lagoon. Soils at the
base of the buried waste lagoon are comprised primarily of clay and clay/silt mixtures.
The physical base of the waste lagoon appears to be located entirely above the current
water table. Some interaction with perched ground water or infiltrating surface water in
the unsaturated zone may, however, be occurring.

As noted previously, a number of investigations have been performed in the buried waste
lagoon area over the site history. In 1976, trenching in the buried waste lagoon area
revealed the presence of pesticides, including chlordane intermediates, some volatile
organic compounds and heavy metals.

Aerial photographs taken in 1976 indicate that a lagoon and piles of drums were present
on the site. Subsequently, a ground penetrating radar (GPR) survey of die buried waste
lagoon area was performed by WESTON. This survey revealed a number of potential
drum nests in or near the buried waste lagoon area. Figure 1.6 shows the extent of drum-
like signals from this GPR survey. Based on the results of the survey, an estimate of the
number of drums that could possibly be present has been made by WWES. This estimate
was made based on the extent of signals and the dimensions of 55-gallon drums and
indicates that 4,000 to 7,700 55-gallon drums may potentially be buried in die vicinity .of
the waste lagoon area. A summary of the calculations and figures used to generate this
estimate is presented in Appendix I.

Field screening with a HNu photoionization detector of split spoon samples collected
during the installation of soil borings within and below the buried waste lagoon as part of
the Phase II RI revealed high concentrations of volatile organic vapors. These HNu
readings, when plotted on cross sections bisecting the waste lagoon and debris, indicate
contamination extends approximately 25 feet into the natural soils below the debris. The
majority of soil contaminants is in less permeable sediment which is present beneath
most of the buried waste lagoon. RI data also indicate contamination in a permeable
zone that may extend underneath a portion of the buried waste lagoon. The depth of
contamination is controlled by less permeable sediments that resist the downward
migration of contaminants. The in place volume of impacted soils, based upon the
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volatile organic vapors detected during the field screening, is estimated to be 107,000
cubic yards.

1.3.3.2 Buried Pit

Three borings were drilled in or around the buried pit. The materials encountered in
these borings included pieces of wood which would not be expected in naturally
occurring sediments and suggest this area was filled at some point in the past Other than
the wood, the fill material could not be readily differentiated from the naturally occurring
sediments, although some black discoloration was observed in one sample. Saturated
soils were encountered at less than one foot in depth below the ground surface, rendering
field screening for volatile organic vapors unreliable. The presence of saturated soils at
this depth is attributed to perched water similar to that described in the buried waste
lagoon area.

1.3.4 ANALYTICAL RESULTS

The results of chemical analyses completed on samples collected during the Phase II RI
confirmed that the buried waste lagoon is the primary source of contaminants at the
Skinner site. Lesser amounts of contamination were also noted at other locations on the
site. In accordance with U.S. EPA guidance for FS preparation, the analytical data were
reduced to reflect only those constituents which are site-related. Thus, no discussion or
recommendation presented in this document is related to naturally occurring constituents.
A summary of the analytical results from the Phase II RI is as follows:

1.3.4.1 Soils

The analytical results of the Phase n soil sampling indicate four principal areas of
concern: 1) the buried waste lagoon and adjacent area; 2) the buried pit; 3) the area
surrounding monitoring well GW-29, located downslope to the west of the metal storage
area; and 4) an area located near the East Fork of Mill Creek in the vicinity of GW-38.
Figures 1.3 and 1.4 are site maps which show sampling locations from the Phase n RI.

Compounds detected in the buried waste lagoon soil samples correlate with elevated
volatile organic vapor field readings and with soil staining observed during sample
recovery. Chemicals of concern include volatile organic compounds, semi-volatile
organic compounds, pesticides, metals, low levels of polychlorinated biphenyls (PCBs),
dioxins and furans. With the exception of the volatile and some semi-volatile organic
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compounds, the contaminants encountered are largely immobile, bind tightly to the
clayey soils and have a low solubility in water. The permeability of the soils beneath the
buried waste lagoon appears to affect compound distribution and movement, as revealed
by the field screening and analytical results. The ground water and leachate
contamination in the buried waste lagoon area is believed to result from the infiltration of
surface water through these highly contaminated soils.

Analyses of the buried pit area soil samples reveal generally lower compound
concentrations and fewer compounds than observed in the buried waste lagoon area. Soil
samples contained volatile organic compounds, semi-volatile organic compounds,
pesticides, and metals.

Soil samples from GW-29, located west of the metal storage area, contained low levels of
volatile and semi-volatile organic compounds, furans and several metals. The few
contaminants present may have originated within the metal storage area or from an
isolated or localized spill.

Soil samples from GW-38, located roughly 500 feet southwest of the waste lagoon,
contained volatile and semi-volatile organic compounds, dioxins and furans. These
compounds may originate within the buried waste lagoon or the piles of scrap metal and
debris found adjacent to the well.

1.3.4.2 Ground Water

The majority of ground water contamination in the unconsolidated sediments appears to
originate from within the buried waste lagoon. Additional sources, possibly including
buried drums, may exist to the north and/or east of the buried waste lagoon in the most
recently active landfill area. Contaminants emanating from the buried waste lagoon may
be migrating preferentially through die more permeable sediments on the southeastern
side of the buried waste lagoon.

Ground water in two wells, GW-20 and B-05, located immediately adjacent to and
downgradient from the lagoon, is the most severely impacted. The ground water samples
from these wells contained a wide variety of contaminants, with the majority being
volatile organic and chlorinated semi-volatile organic compounds.

Contamination detected in monitoring wells GW-15, GW-17 and GW-18, located to the
north of the buried waste lagoon area, may reflect alternate pollutant sources.
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Historically, the area to the north of the buried waste lagoon and active fill areas
contained drums which, when sampled in 1976, contained benzene, ethylbenzene and
toluene. WESTON's surface geophysical surveys appeared to define several possible
buried drum nests in the area to the northwest of the buried waste lagoon, indicating that
there may be several other sources of contaminants in addition to the buried waste
lagoon.

The contaminants detected in GW-17 and GW-18 represent the majority of bedrock
ground water contamination at the site. These wells are screened within a bedrock high,
described by WESTON as a "pebbly-shale." This pebbly-shale may be a highly fractured
or weathered zone. This bedrock high extends above the water table within the
unconsolidated sediments. Permeabilities in these two wells are greater than that
measured in other bedrock wells.

In June 1991, U.S. EPA sampled four residential wells. One well was located on-site
(Skinner well) and the other three wells were located off-site. Analyses revealed the
presence of various volatile chlorinated organic compounds at concentrations below
drinking water standards in the Skinner well. This well was subsequently resampled by
OEPA on September 5, 1991, with analyses confirming U.S. EPA results. It is unlikely
that the landfill/waste lagoon is responsible for such contamination. A more plausible
explanation is an alternate source along Skinner Creek. Further inquiry by U.S.
EPA/OEPA revealed that a can of paint thinner may have been accidently dropped down
the well by the well owner. However, this has not been confirmed.

Ground water found in this bedrock high is apparently in hydraulic connection with the
unconsolidated sediments through a possible upper weathered zone or through bedding
planes and fractures. This apparent hydraulic connection is evidenced by water table
elevations and general water chemistry characteristics. Additionally, benzene,
chlorobenzene, and ethylbenzene were detected in both the unconsolidated and bedrock
ground water in this area.

The ground water contamination present in the bedrock well GW-09 appears to originate
in the buried waste lagoon. The contaminants detected are principally dense chlorinated
compounds which were known to be disposed of in the buried waste lagoon but are also
associated with the breakdown of the buried waste lagoon pesticides. This well is
screened just below the bedrock contact on the floor of the buried bedrock valley to the
southeast of the buried waste lagoon.
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1.3.4.3 Surface Water, Sediment, and Leachate

The water and sediments entering the East Fork of Mill Creek from the leachate seeps
contained volatile organics, semi-volatile organic s and pesticide compounds. The only
significant organic compound detected in the leachate water from the Skinner Creek seep
(LW-03) was hexachlorobutadiene. This compound was also detected in a water sample
from the Trilobite Pond which suggests that the pond and the seep are in hydraulic
communication. This suggestion is supported by similar pH and specific conductivity
values. As noted in the Phase n RI report, the presence of petroleum odors in both
locations, however, seems to link this seep to the Diving Pond.

The set of compounds detected in LW-01, at the East Fork of Mill Creek south of the
buried waste lagoon, was also found in the ground water sample obtained from GW-20,
located upgradient of the leachate seep and below the buried waste lagoon. This pattern
suggests that the seep is a direct discharge point for ground water originating from, and
impacted by, the buried waste lagoon. Discharge at LW-01 may be induced or aided by a
drainage pipe from beneath the buried lagoon, since an exposed end of a drainage pipe
which could originate from beneath the lagoon was observed by WWES personnel during
field activities. Discharge at LW-02, southeast of the buried lagoon and upstream of
LW-01, appears to be controlled by lithology. The leachate sample LW-01 did not
contain any of the contaminants observed in LW-02.

The laboratory analyses of surface water and sediment samples from the Skinner site
showed the presence of volatile organic compounds, semi-volatile organic compounds,
pesticides, PCBs and metals at low concentrations. However, some semi-volatile organic
compounds and metals cannot be attributed to site-related releases of contaminants.

Low concentrations of a number of contaminants were detected in water samples from
the East Fork of Mill Creek. A variety of semi-volatile organic compounds, pesticides
and PCBs were also detected in the sediment samples from the East Fork of Mill Creek.
Similar to the East Fork of Mill Creek, low concentrations of surface water
contamination were observed in Skinner Creek. In addition, volatile organic, semi-
volatile organic and pesticide compounds were detected in Skinner Creek sediment
samples at sediment sampling locations SM-20 and SM-21, near the buried pit and the
main site access road.
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Water samples from Duck Pond and Dump Creek also contained low concentrations of
contaminants. The sediments of Duck Pond were shown to be impacted by pesticides
while Dump Creek sediments contained detectable levels of volatile organics, semi-
volatile organics and a single low level detection of a pesticide compound.

Water samples from the Trilobite and Diving Ponds both contained low concentrations of
pesticides. Semi-volatile organics were detected in water collected near the base of
Trilobite Pond Sediments from the Diving Pond contained detectable levels of volatile
organics, semi-volatile organics, PCBs and pesticides. The sediment samples from
Trilobite Pond contained relatively low concentrations of contaminants. However, the
pond sediments were disturbed and altered through dredging and excavating activities by
the landfill operator prior to the Phase n RI field activities.

1.3.5 POTENTIAL OFF-SITE MIGRATION

The results of the Phase n RI indicate that there is limited potential for off-site migration
of contaminants from the Skinner site. The only evidence of contaminants potentially
leaving the site through ground water migration was a detection of ethylbenzene at 5 ug/1
from the bedrock well GW-24 located across the East Fork of Mill Creek from the buried
waste lagoon. Contaminants have also been detected in bedrock well GW-09.
Contamination may have migrated beneath the East Fork of Mill Creek during low flow
conditions. However, regardless of whether the GW-24 detection is site-related, ground
water in this area also ultimately discharges to East Fork of Mill Creek. This low
concentration and the fact that only a single organic parameter was detected may indicate
that the presence of ethylbenzene is an anomaly.

The only other potential off-site migration routes are through the East Fork of Mill Creek
and Skinner Creek. The leachate seeps discharging into the East Fork of Mill Creek
appear to originate within the buried waste lagoon. Low concentrations of contaminants
were detected in surface waters and sediments from the creeks. Because of the relatively
large flow of surface water compared to the flow of discharging ground water, any
contaminants discharged to surface water are expected to be quickly diluted to
concentrations less than conventional analytical detection limits.

There is a potential for release of chemicals to air via volatilization from impacted soils
and surface water or through fugitive dust emissions. However, sampling has indicated
that the concentrations of volatile chemicals in surface soils and water are relatively low
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and do not represent a major source of chemicals of concern to air. The depth of
contaminated soils in the buried lagoon (20 to 25 feet) limits emission of volatile
chemicals from these soils. Additionally, the property is protected in several areas from
fugitive dust emissions by vegetative cover and a hilly terrain. Those regions that are not
vegetated are not known to be areas of extensive contamination. Also, inhalation toxicity
values are not available for most of the chemicals of concern (see Section 4.0 of the
Baseline Risk Assessment), so the risks due to emissions from soil cannot be completely
quantified. For these reasons modeling of concentrations of chemicals in air has not been
conducted for the site.

1.4 SUMMARY OF BASELINE RISK ASSESSMENT RESULTS

A baseline risk assessment for the Skinner Landfill site was performed by WWES and
the report was submitted in July 1991. The Baseline Risk Assessment was developed
based on the results of the Phase II RI. The purpose of the risk assessment was to assess
the level of risk posed by each of the compounds found in the various media on site. A
conceptual model of the site was developed which described potential routes of exposure
for each chemical in each medium. Estimates of potential risks posed by the site were
made based on current and future land use scenarios which assume that no remedial
action has occurred and that the site will be used as residential property.

The baseline risk assessment established that the total risks posed by carcinogenic
compounds at the site arc greater than one-in-one million (10-6 risk level). Specifically,
estimated carcinogenic risks for current occupational and residential adults are 3.6 x 10~2

and 9.1 x 1O2, respectively. Additionally, hazard indices for exposure to non-
carcinogenic compounds exceed unity. The total hazard index for a current residential
adult is 280. The greatest carcinogenic risks are associated with current exposure to on-
site soils and potential future exposure to waste lagoon soils and ground water. Total
estimated carcinogenic risks for future occupational and residential adults are 2.0 x 10~2

and 7.0 x 1O2, respectively. Greatest non-carcinogenic risks are associated with
exposure to on-site soils and ground water.

In order to determine which contaminants were of particular concern at various locations
on site, contaminant-specific risk-based maximum acceptable concentrations were
calculated. Risk-based maximum concentrations were developed based on a 10-6 risk
level for carcinogens and a hazard index of 1.0 for non-carcinogens. A range of risk
levels between 10-4 and 10-6 for exposure to carcinogens has been established in the
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National Oil and Hazardous Substances Pollution Contingency Plan (NCP) as the
maximum which should be considered acceptable.

The NCP further indicates that the 10-6 risk level should be used as the point of departure
for determining remediation goals for alternatives when ARARs are not available or are
not sufficiently protective because of the presence of multiple contaminants at a site or
multiple pathways of exposure. Similarly, a hazard index exceeding 1.0 indicates that
exposure to non-carcinogens would occur at levels such that the reference dose (RfD) for
the compound would be exceeded Further discussion of these toxicological concepts is
presented in the document Baseliqc, Risk Ayt^smqpt for fh^ Skinner Landfill Site
(WWES, June 1991). Cumulative risk affects for multiple contaminants were not
considered for generation of risk-based maximum concentrations. These risk-based
maximum acceptable concentrations were compared to other contaminant-specific
ARARs (discussed later) to establish site-wide remedial action levels and remedial
objectives.
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TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Tin
Vanadium
Zinc
Cyanide
Vinyl Chloride
Chloroelhane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1 ,2-Dichloroethene
Chloroform
1 ,2-Dichloroelhane
2-Butanone
1,1,1 -Trichloroelhane
Carbon Telrachloride
1 ,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1 , 1 ,2- 1 richloroeihane
Benzene

Soils
Waste

Lagoon
(mg/Kg)
. . .

3.4 - 23
. . .
. . .
. . .

1.1 - 56.9

...

. . .
6.7 - 4360

. . -

. . .

. . .
0.72 - 13
0.24 - 1
155 - 408
. . .
. . .

2.6 - 43.6
. . .

0.0064 - 5.3
0.014 - 140

. . .

. . -

. . .

0.02 - 33
0.003 - 210
0.24 - 39

0.026 - 63
0.041 - 160
0.14 - 340

0.006 - 140
. _ .

0.073 - 370
0.007 - 60

Site-
Wide

(mg/Kg)
. . .

4.9 - 14.9
. . .
. . .
. . .

0.54 - 11
6.7 - 97
. . .

12 - 574
3.7 - 1030
. . .
. . -
. . .

0.54 - 4.3
. . .
...
. . .

36.2 - 10200
0.84 - 1.8

. . .

. . .
0.0014 - 7.9
0.0089 - 34

. . .

. . .

. . .

. . .

. . .
0.031 - 0.045

. . .

. . -

. . -

. . .

. . .

. . .
0.00049 - 0.0022

Ground Water
Unconsolidated

and Bedrock Wells
(mg/L)

0.017 - 55.6
. . .

0.002 - 0.0612
0.003 - 5.95

. . .
0.00053 - 0.064

0.004 - 0.137
0.003 - 0.31
0.002 - 0.163

0.00282 - 0.54
0.0104 - 18

. . .
0.009 - 0.41

. . .

. . .

...
0.0021 - 0.135
0.001 - 1.33
0.011 - 0.0235
0.004 - 0.048
0.017 - 0.052
0.003 - 0.014
0.002 - 5.9

. . .

. . .
0.001 - 0.082
0.005 - 4.5
0.001 - 0.085
0.005 - 0.18
0.006 - 0.036

0.0026 - 0.012
0.003 - 0.0067
0.021 - 0.37
0.002 - 0.071

. _ .
0.055 - 0.055
0.001 - 20

Surface Water
Mill

Creek
(mg/L)
. . .
. . .
. . .

0.0412 - 0.0683
. . .
. . .
. . .

0.0056 - 0.0056
. . .
. . .
. . .
. . .

0.0078 - 0.0078
...
...
...

0.0098 - 0.0098
. . .
. . .
. . .
. . .
. . .
. . .

0.0003 - 0.0003
...
. . .
. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

Skinner
Creek
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

0.0163 - 0.0715
. . .
. . .
...
. . .
...
. . -
...
. . .
. . .
. . .
. _ .
. . .
_ _ .

. . _

. . _

. . .

. . .

. . .

. . -

Dump
Creek
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
...
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
_ . .
. . .
. . .
. . .
...
. . .
. . .

Diving
Pond
(mg/L)
. . .
. . .
. . -
. . .
. . .

0.0037 - 0.0058

. . .

. . .

. . _

. . -

. . .
0.0059 - 0.0084

. . .

. . .

. . .
0.0072 - 0.0099

. . .

. . .

. . .

. _ .

. . .

. _ .

. . .

. _ _

. . .

. . .

. . .
_ . .

. - .

. . .

Trilobite
Pond
(mg/L)

1.02 - 4.61
. . .
. . .

0.0311 - 0.0438
. ...

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

...

. . .

. . -
0.006 - 0.0104

...

. . .

. . .

. . .

. . .

. . .

. . .

. . .
_ - -
_ _ -
. - -
. . .
...
. . .
. . .
. . .
. . .
. . _
_ . .
. . .

wds - c:\skmnetask\FSCHMSUM.XLS 04003.16 Table 1.1- 1 Printed: 1/20/92



TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

4- Melhy 1- 2-Pentanone
2-Hexanone
Tetrachloroelhene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Elhylbenzene
Xylene (total)
Phenol
bis(2-Chloroethyl)Elher
1 ,3-Dichlorobenzene
1 ,4- Dichlorobenzene
Benzyl Alcohol
1 ̂ -Dichlorobenzene
2-Methylphenol
bii(2-ChloroiJOpropyl)Ether
4-Methylphenol
Hexachloroelhane
Nitrobenzene
Benzoic Acid
Naphthalene
2-Methylnaphthalene
Dimethyl Phlhalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Diethylph thai ate
Fluorene
Pemachlorophenol
Phenanthrene
Anthracene
Di-n-Butylphthalate
Ruoranthene
Pyrene
Butylbenzylphthalale
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phlhalale

Soils
Waste

Lagoon
(mg/Kg)
. . .
. . .

0.049 - 44
0.04 - 130

0.001 - 31000
5 - 15

0.0008 - 98
0.001 - 200

0.48 - 26
0.22 - 21

0.043 - 230
0.13 - 180
0.94 - 9.2
0.43 - 94
0.17 - 7.8

. . .
0.57 - 26
0.69 - 19

. . .
1.6 - 1100

0.11 - 610
0.036 - 220

0.12 - 67
1 - 41

0.035 - 7.9
0.079 - 7

- - -
0.067 - 34

0.058 - 110
0.19 - 84

0.052 - 15
0.049 - 31

0.12 - 48
0.063 - 25

0.43 - 15
0.56 - 17

0.053 - 150
3.9 - 10

Site-
Wide

(mg/Kg)
. . .
. . .

0.0021 - 2.7
. . .

0.001 - 0.36
0.002 - 0.002
0.001 - 0.002
0.001 - 0.016

. . .

. . .

. . .

. . .

. . .

. . .

...

. . .
0.11 - 0.14

. . .

...

. . .
0.22 - 0.22

0.064 - 0.064
. . .
. . .
- . .
. . .

0.078 - 0.078
. . -
. . .

0.085 - 4.2
0.092 - 0.34
0.055 - 0.49

0.12 - 7.9
0.13 - 8.5
0.43 - 7

0.069 - 4.34
0.06 - 5.56

0.045 - 12
0.07 - 0.96

Ground Water
Unconsolidated

and Bedrock Wells
(mg/L)
. . .
. - -

0.001 - 0.02
0.006 - 0.006

0.0013 - 3.1
0.001 - 0.027
0.005 - 0.08
0.034 - 0.18
0.002 - 0.67
0.001 - 0.24

. . -
0.0035 - 0.011

0.001 - 0.001
0.006 - 0.006

0.45 - 0.45
. . .

0.14 - 0.35
. . .
. . .
. . .

0.00073 - 0.064
0.003 - 0.003

. . .

. . _

. . .

. . .

. . .
0.015 - 0.26

. _ .

. . .
0.00061 - 0.003

. . .

. . .
0.001 - 0.012

. - -

Surface Water
Mill

Creek
(mg/L)
. . .
. . .
. . .
...
...
. . .
. . .

0.003 - 0.003
0.0006 - 0.0089

. . .

. . .

. . .

. . .

. . .

. . -

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

...
0.002 - 0.004

. . .

. . .

. . .

. . .
0.0001 - 0.01

- . .
. . .
- - .
. _ -
- . .

0.0816 . 0.0816
0.0043 - 0.0043

Skinner
Creek
(mg/L)
. . .
. . .
. . .

. . .

. . .

. . .

. . .
0.003 - 0.003

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
0.001 - 0.003

. . .

. . .
- - -
- . .
. . .

0.003 - 0.003

. . .
0.1319 - 0.1319
0.0036 - 0.0036

Dump
Creek
(mg/L)
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .

0.003 - 0.003
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

0.001 - 0.001
- - .
- . .
. - .
. . .
. - -

Diving
Pond
(mg/L)
. . .

. . .

. . .

. . _

. . .

0.0022 - 0.0022
. . .

. . .

...

. . .

. . .

. . .

. . .

. _ .

- - -

. . .

. . .

. . .

. . .
- - -

0.0409 - 0.0409

Trilobite
Pond
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

0.001 - 0.001
. . .
. . -
...
...
. . .
. . .
- . .
- - -
. . .
. - .
. - -
. - .
. . -

0.001 - 0.001
. - -
. . .
. . .

0.001 - 0.002
- - -
. - -
- - .
_ - -
. . .
- - .
. - -
. . .
. . .
. - -
- - -
. . .
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TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrcne
Indeno(l,2,3-cd)Pyrene
Dibenzo(aJi)Anthracene
Benzo(g,h,i)Perylene
bela-BHC
Heptachlor
Aldnn
Dieidrin
4,4'-DDE
Endiin
4,4'-DDD
4.4'-DDT
Endiin ketone
alptu-Chlordane
gunma-Chlordane
Aroclor-1248
Aroclor-1254
Aroclor-1260
Hexachlorobenzene
Hexachlorocylopentadiene
Hexachl o robutadiene
Octachlorocyclopentene
Heplachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7.8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Soils
Waste

Lagoon
(mg/Kg)

0.55 - 7
0.29 - 5
0.38 - 10

0.2 - 3.4
. . .

0.16 - 4.1
0.0077 - 0.0096
0.0082 - 52

0.64 - 11
1.7 - 1.9
. . .
. . .

0.079 - 0.079
0.055 - 0.055
0.045 - 84

. . .
1.8 - 44

0.55 - 0.78
. . .

0.46 - 1.2
0.00093 - 1800

0.17 - 4300
0.0012 - 260

0.83 - 23000
0.0015 - 2500
0.0011 - 1200

2.76E-05 - 2.94E-05
2.76E-05 - 0.00014

8E-07 - 0.000173
1.96E-05 - 0.000189
0.000105 - 0.000309
0.003165 - 0.003165

9.6E-06 - 0.000022
7.4E-06 - 0.002305

1.03E-05 - 0.002157
7.17E-05 - 0.005469
0.000104 - 0.003731
0.000019 - 0.015109

Site-
Wide

(mg/Kg)
0.22 - 6.17
0.05 - 0.76

0.062 - 5.6
0.29 - 1.5

. . .
0.31 - 1.7

...

. . .

. . .

. . .
0.044 - 0.044
0.61 - 0.65
0.01 - 0.11

0.013 - 0.097
- - .
. . .
. . .
. . .

0.14 - 980
...

0.073 - 23
. . .

0.0017 - 0.0041
. . .

0.0011 - 0.0027
. . .
, . .
, . .
_ . .
. . .

0.000001 - 0.000205
0.000192 - 0.000192
0.000008 - 0.000008
0.000008 - 0.000008

_ . .
. . .

Ground Water
Unconsolidated

and Bedrock Wells
(mg/L)
- - .
- - -
- . .
- - .
- - .
. . .
. - -
. . .

0.0005 - 0.0005
0.00013 - 0.00013

. . .

. . .
- - .

0.00006 - 0.00009
...
. . .
. . .
. . .

0.0002 - 0.0002
- . .

0.00002 - 0.00024
. . .

0.000015 - 0.000087
. . .

0.000052 - 0.00011
. - .
. . _
. . .
. - .
- - _

. - .

. . .

. . .

Surface Water
Mill

Creek
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

Skinner
Creek
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
- . -
. . .
. . .
. . -
. . .

. . .
_ . .
. . .
. . .
. . .

. . .

Dump
Creek
(mg/L)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .

. . .

. . _

. . ,

...

. . .

. . .

. . .

. . -

. . .

. . .

. . .

Diving
Pond
(mg/L)
. . .
. . _
- - -
. . .
. - .

. _ .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
0.000033 - 0.000033

0.000008 - 0.000008
. . .

. - -

. . .

. . .

...

. . .

_ . _

. . .

. . .

Trilobite
Pond
(mg/L)
. . .
. . .
- - -
. . .
. . .
- - -
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
. . .

2.9E-06 - 0.000011
. . .
. . .

-
...
. . .
- - .
. . .
. . .
. . .

. . .
_ . .
. . .
...
. . .

- - - Not Detected
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TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Mercury
Nickel
Silver
Thallium
Tin
Vanadium
Zinc
Cyanide
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroelhene
1,1-Dichloroethane
1 ,2-Dichloroelhene
Chloroform
1 ,2-Dichloroelhane
2-Butanone
1 , 1 , 1 -Trichloroelhane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
Dibromochloromethane
1 , 1 ,2-Trichloroethane
Benzene

Sediments
Mill

Creek
(mg/Kg)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

10 - 43
. . .

0.12 - 0.13
. . .
. . .
. . .
. . .
. . .
. - -
. . .
. . .

. . .
0.007 - 0.016

0.0009 - 0.0014

. . .

. - .

. . .

. . .

. . .

. . .

. . .

. . -

Skinner
Creek
(mg/Kg)

8860 - 15900
- . .
- . .
. . .
. . .
. . .
. . .
. . .
. - .

21 - 139
. . .
. . .
. . .
. . .
. . .

40 - 52
18 - 32.3
. . .
. . .
. . .
. . .
. . .

0.023 - 0.062

. . .

0.083 - 0.083

. . .

- . .
. . .

0.02 - 0.02

Dump
Creek
(mg/Kg)
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
. . .
. . .
. . .
. . .
. . .
. . .
...

37 - 37
...
. . .
. . .
. . .
. . .

0.968 - 0.968
0.074 - 0.31

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

Duck
Pond

(mg/Kg)
18600 - 24900

. . .

. . .
136 - 209
. . .
. . .

21.3 - 29.7
15.7 - 18.7
21.1 - 29.3

. . .

. . .

. . .
19.9 - 24

. . .
0.42 - 0.61

. . .
38.7 - 54.6

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

- . .
. . -

. . .

. . .

Diving
Pond

(mg/Kg)
13300 - 15300

. . .

. . .

. _ .

. . -

. . .
17.8 - 26.8

. . .

. . .
196 - 511
. . .
. . .
. . .
. . .
...

47 - 47
...

80.7 - 131
. . .
. . .
. . .
. . .
. . -
. . .

0.0299 - 0.0299
. . .
. . .
. . .
. . .

0.005 - 0.011
. . .
. . .
. . .

0.0016 - 0.0016
. . .
- . .

0.0403 - 0.0403

Trilobite
Pond

(mg/Kg)
32300 - 42700

- - -

1.6 - 2.3
. . .

37.8 - 46.4
19.4 - 21.6
18.6 - 22.7

. . .

. . .
34.1 - 39.3

. . .
- - -
_ . .

56.1 - 73.3
- . .
- . .
. . -
. . .

. . .

. . .
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TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

4- Methy 1- 2-Pentanone
2-Hexanone
Tetrachloroelhene
1 , 1 ,2,2-Temchloroelhane
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)
Phenol
bis(2-CMoroethyl)Ether
1 ,3-Dichloro benzene
1 ,4-Dichloro benzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
bu(2-Chloroisopropyl)Ether
4-Methylphenol
Hexachloroethane
Nitrobenzene
Benzole Acid
Naphthalene
2-Methylnaphlhalene
Dimethyl Phlhalale
Acenaphthylene
Acenaphthene
Dibenzofuran
Dielhylph thai ate
Fluorene
Pentachlorophenol
Phenanlhrene
Anthracene
Di-n-Butylphlhalate
Fluoranlhene
Pyrene
Butylbenzylphthalale
Benzo(a)Anlhracene
Chrysene
bis(2-Ethylhexyl)Phlhalate
Di-n-Octyl Phlhalate

Sediments
Mill

Creek
(mg/Kg)

0.0013 - 0.0016
. . .
. . .

. . .

. . .

. , .

. , .
0.055 - 0.1397

. . .

. . .

. . .

. . .

. . .

. . .

. . .
0.0165 - 1.5542

. . .

. . .

. . .
0.022 - 0.38
0.002 - 0.045

0.0184 - 0.12
0.4 - 0.4

0.042 - 0.28
0.0335 - 0.0517
0.0271 - 0.39

- . .
0.0905 - 2.9
0.047 - 0.58

0.11 - 3.3
0.089 - 3.2

- - -
0.0476 - 1.6
0.0602 - 1.9

0.043 - 0.18
. . .

Skinner
Creek
(mg/Kg)

0.0049 - 0.0049
0.0051 - 0.0051

. . .
0.002 - 0.002

- - .
. . .
. - .
. . .
. - .
. . .

. . .

. . .

. . .

. . .

. . .
0.0105 - 0.0191

. . .
0.0042 - 0.0042

. . .
0.0166 - 0.0648
0.0235 - 0.1007

. . .

0.14 - 0.14
0.0073 - 0.13
0.021 - 0.0283
0.008 - 0.22

0.0151 - 1.8
0.014 - 0.31
0.073 - 0.16

0.0313 - 2.5
0.0217 - 1.5

- . .
0.0876 - 0.68

0.056 - 0.69

Dump
Creek
(mg/Kg)
. . .
. . .
. . .
. . .
. - .
. . .
. . .
- . .
. . .
. . .
. . .
. . .
- . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

0.18 - 0.18
0.12 - 0.16

. . .

. . .

. . .
0.15 - 0.15

. . .
0.22 - 0.22

. . .
0.152 - 2
0.51 - 0.51

0.071 - 0.071
0.13 - 1.9

0.134 - 1.9
. . .

0.124 - 0.83
0.12 - 0.88

0.033 - 0.57
. . .

Duck
Pond

(mg/Kg)
. . .
- . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

. . .

. . -
- - -
. . .
. . -

. . .

. . .

. . .

. . .

. . _

0.08 - 0.08

Diving
Pond

(mg/Kg)
. . .
. . .
. . .
. . .
. . .
. . .

0.074 - 0.074
0.008 - 0.261

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
0.1341 - 0.14

0.18 - 0.49
. . .
. . .

0.13 - 0.16
. . .
. . .

0.1 - 0.14
. . .

0.12 - 0.59

. . .
0.12 - 0.14
0.18 - 0.6907

. . .
0.099 - 0.1
0.11 - 0.14

0.1341 - 0.1341

Trilobite
Pond

(mg/Kg)
. . .
. . .
. . .
_ . .

. . .

. . .

. . .

. . .

. . .

. . _

. . .

. _ .

. . .

. . .

. . .

. . .

. . .

. _ .

. . .

- - -

. . .

. . .

. . .

- - -
. . .
. . .

. . .

. . .
0.26 - 0.26
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TABLE 1.1
SUMMARY OF CONCENTRATION RANGES OF CHEMICALS OF CONCERN

Chemical

Benzo(b)Fluoranlhene
Benzo(k)Fluoranlhene
Benzo(a)Pyrene
lndeno(l ,2,3-cd)Pyrcne
Dibenzo(a,h)Anthracene
Benzo(gJi,i)Perylene
bela-BHC
Hepuchlor
Aldrin
Dieldiin
4,4'-DDE
Endrin
4,4'-DDD
4,4'-DDT
Endrin ketone
alpha-Chlordane
gamma- Chlordane
Aroclor-1248
Aroclor-1254
Aroclor-1260
Hexachlorobenzene
Hexachlorocylopenudiene
Hexachlorobutadiene
Oclachlorocyclopentene
Hepuchloronorborene
Chlordene
2,3,7,8- TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Sediments
Mill

Creek
(mg/Kg)

0.0366 - 1.7
0.0375 - 1.2
0.069 - 1.4
0.099 - 0.61
0.055 - 0.13
0.078 - 0.51
0.028 - 0.028

. . .

. - .

. . .

. . .

. . .
0.0038 - 0.0038

. . .

. . .
0.0042 - 0.0042

. . .

. . .
0.16 - 0.16

. . .
0.0029 - 0.016

0.0019 - 0.0019
0.012 - 0.012

. . .
0.0013 - 0.0034

_ . .

. . .

. . .

. . .

. . _

. . .

. . .

. . .

. . .

Skinner
Creek
(mg/Kg)

0.0116 - 0.51
0.0146 - 0.51
0.0084 - 0.33
0.0394 - 0.26

. . -
0.048 - 0.21

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . -
0.01143 - 0.02985

0.003 - 0.003
0.052 - 0.067

0.0021 - 0.027

0.0012 - 0.029
0.0013 - 0.0049

. . .

. - .

. . .

. . _

_ . .

Dump
Creek
(mg/Kg)

0.103 - 1.1
0.079 - 0.16
0.125 - 0.74
0.059 - 0.059

. . .
0.055 - 0.055

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

....

. . .

. . .
- . .
. . .
. . .
. . .
. . .

0.0025 - 0.0025
- . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . -
. . .
...
. . .
. . .

Duck
Pond

(mg/Kg)
. . .
. . .
. - -
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
...
- - -
. . .
. . .
. . .
. . .

0.0032 - 0.0032

. . .

. . .
0.0017 - 0.0025

0.00161 - 0.00161
. . -

. . .

. . .

. _ -
_ - .

. . .

Diving
Pond

(mg/Kg)
0.1341 - 0.16

. . .

. . .

. . .

. . .

. . -

...

. - .

. . .

. . .

. . .

. . .

. . .

. . .

...

. . .

. . .

. . .
0.2 - 0.29

0.25 - 0.44219
0.0049 - 0.0072

. . .
0.0023 - 0.0034

. . -
0.0027 - 0.0037

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. _ .
- - -
. . .
. . .

Trilobite
Pond

(mg/Kg)
. _ .
. . .
. . .
- - -

- - -
. . .

- . -
. . .
. . .
. . .
_ . -
. . .
. . .
. . .
- . .
. . .
. . .
. . .
. . .

. . .

. . .
0.0017 - 0.0017

. . .

. . _

- - -
- - -
. . .

Not Detected
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SECTION 2.0
ARARs



2.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

2.1 INTRODUCTION

CERCLA requires that the remedial action at a site must attain or exceed "applicable or
relevant and appropriate requirements" (ARARs) under federal and state regulations,
unless a waiver can be justified. These regulations include those that have been
established under federal statutes and executive orders and those established by the state
in which the release occurred. In order for a state requirement to be considered an
ARAR, it must be promulgated (legally enforceable); be identified to the U.S. EPA in a
timely manner, not result in an in-state ban on land disposal of hazardous waste; and be
more stringent than federal requirements. Additionally, a state ARAR may be waived if
the state has not consistently applied or demonstrated the intention to consistently apply
the state requirement in similar circumstances at other remedial action sites within the
state.

The ARARs that are considered must be applicable or relevant and appropriate to the
hazardous substances, pollutants, or contaminants at a site; to the circumstances of the
release; or to the nature of the remedial action. "Applicable" requirements are those
standards that specifically address a hazardous substance, pollutant, contaminant,
remedial action, location, or some other circumstance at a CERCLA site. "Relevant and
appropriate" requirements are those standards which address problems or situations
sufficiently similar to those encountered at the CERCLA site and that their use is well
suited to the particular site. An ARAR may be either "applicable" or "relevant and
appropriate," but it cannot be both. Additionally, a requirement may be relevant to a site
but not appropriate; consequently such a requirement would not be considered an ARAR
for the site.

"To be considered" (TBC) material is defined as non-promulgated advisories, guidance,
or proposed standards issued by federal or state government that are not legally binding
and do not have the status of potential ARARs. TBC materials should also be reviewed
in determining necessary levels of cleanup and may be used if no ARAR addresses a
particular situation or existing ARARs do not provide protection of human health and the
environment.

cid c: & a:\ARCS\04003\SkijiFS 2-1 1/21/92



Generally, there are several types of ARARs, although not all requirements may fall into
the following classification system:

• Ambient or chemical-specific requirements establish acceptable values or
concentrations of a chemical that may be found in, or discharged to, the
environment. For example, the concentration of a specific chemical that has been
regulated in water used for drinking water, such as in ground water, can be an
ARAR.

• Performance, design, or other action-specific requirements are technology or
activity-based requirements or limitations related to actions dealing with
hazardous wastes. For example, the State of Ohio's prohibition on polluting the
waters of the state would establish that soil contamination levels be held to
concentrations that preclude the migration of contaminants in concentrations that
could potentially pollute surface or ground water.

• Location-specific requirements are restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they occur in
special locations. For example, for a manufacturing site located in an industrial
area cleanup levels may be less stringent than would be desired for a site located
in a rural or residential area.

A summary of the initial screening of potential ARARs for the Skinner site is contained
in Tables 2.1 through 2.5 which cover federal and state requirements for chemical-
specific, location-specific, and action-specific ARARs. In addition, Table 2.6 contains
information regarding TBC materials for the site.

Implementation of remedial actions at the Skinner site and evaluation of the specific
ARARs that apply to these actions will depend greatly on whether or not hazardous
wastes or environmental media impacted with hazardous waste as defined by the
Resource Conservation and Recovery Act (RCRA) are present at the site and will be
managed as pan of remediation. Determination of whether or not a waste is hazardous
requires an evaluation of whether the waste is listed under RCRA (40 CFR 261 Subpart
D) or exhibits a characteristic of a hazardous waste (40 CFR 261 Subpart C). U.S. EPA
has provided a clear, brief description of this waste evaluation process in CERCLA
Compliance with Other Laws Manual: Draft Guidance. (U.S. EPA, 1988). The following
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is an excerpt from this document:

To determine whether a waste is a listed waste under RCRA, it is often
necessary to know the source. However, at many Superfund sites no
information exists on the source of the wastes. The lead agency should
use available site information, manifests, storage records, and vouchers in
an effort to ascertain the nature of these contaminants. When this
documentation is not available, the lead agency may assume that the
wastes are not listed RCRA hazardous wastes, unless further analysis or
information becomes available which allows the lead agency to determine
that the wastes are listed RCRA hazardous wastes. If the lead agency is
unable to make an affirmative determination that the wastes are RCRA
hazardous wastes, RCRA requirements would not be applicable to
CERCLA actions, but may be relevant and appropriate if the CERCLA
action involves treatment, storage or disposal and if the wastes are similar
or identical to RCRA hazardous waste.

Under certain circumstances, although no historical information exists
about the waste, it may be possible to identify the wastes as RCRA
characteristic wastes. This is important in the event that (1) remedial
alternatives under consideration at the site involve on-site treatment,
storage, or disposal, in which case RCRA may be triggered as discussed in
this chapter; or (2) a remedial alternative involves off-site shipment.
Since the generator (in this case, the agency or responsible party
conducting the Superfund action) is responsible for determining if the
wastes exhibit any of these characteristics (defined in 40 CFR § 261.21-
24), testing may be required. The lead agency must use best professional
judgment to determine, on a site-specific basis, if testing for hazardous
characteristics is necessary.

In preparing this FS and discussing potential ARARs for the Skinner site, a general
description of the site history and landfill operation was available, and is presented in
Section 1.0. The Skinner Landfill operated as a land disposal site for various materials
for over 50 years. During this period, an array of materials reported to range from
municipal refuse to nerve gas had been disposed of at the site. However, specific site
records (e.g. manifests, disposal records) were not available during preparation of this
document, precluding an evaluation of specific wastes disposed of at the site. Also
available during the preparation of this document were analytical data collected during
the various site investigations. However, these investigations were conducted primarily
to delineate the extent of contamination at the site and not for the purposes of waste
characterization.
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Thus, an affirmative determination that RCRA hazardous waste(s) are present at the
Skinner site cannot be made without additional site information (e.g. manifests, storage
records, vouchers) or analytical data (for waste characterization). Without this additional
information regarding waste origin or characteristics, site wastes and impacted media
cannot be characterized as hazardous wastes under RCRA.

Because site wastes and impacted environmental media cannot be characterized as
RCRA hazardous wastes), regulations related to hazardous waste cannot be considered
applicable. They may, however, be considered relevant and appropriate. In addition, if,
at some later date, analytical data from the site indicates that the wastes and/or impacted
media are hazardous waste(s), these regulations would be considered applicable.
Accordingly, regulations regarding handling, treatment and disposal of hazardous waste
have been included throughout this document.

2.2 CHEMICAL SPECIFIC REQUIREMENTS

Ambient or chemical-specific requirements identify acceptable concentrations of a
specific chemical that may be found in or discharged to the ambient environment. Due to
the various environmental media affected at the Skinner site, chemical-specific
requirements have been provided in the following discussion according to the relevant
environmental media. The initial screening of potential chemical-specific ARARs for the
Skinner site is provided in Table 2.1.

2.2.1 FEDERAL REQUIREMENTS

2.2.1.1 Soils and Sediments

Specific regulatory standards for determining an acceptable cleanup level for specific
contaminants found in soils or sediments and for establishing when a site is "clean"
following remedial actions are not defined for contaminated soils. Most of the standards
that have been developed under federal and state regulations are of limited applicability
for soils. For example, those levels that have been developed for contaminated ground
water cannot be directly applied to contaminated soils. The absence of clear standards,
criteria, or guidance for establishing acceptable cleanup levels for contaminated soils has
resulted in site-specific determinations on soil cleanup levels.

40 CFR Part 268 of RCRA restricts the land disposal of certain hazardous wastes and
specifies treatment standards that must be met prior to land disposal of these wastes.

eid c: & a:\ARCSN04003\SkinFS 2-4 1/21/92



These standards are expressed as specific technologies, concentrations in the waste
extract, and as concentrations in the waste. Land disposal restrictions (LDR) apply to
hazardous wastes and media contaminated with hazardous waste, including soil and
debris. Because of the various constituents detected in soils and sediments at the Skinner
site, LDR could be applicable to remedial actions undertaken at the site that involve the
disturbance or movement of hazardous waste or environmental media impacted with
hazardous waste. Off-site disposal and possible on-site disposal (following excavation)
will necessitate evaluation of possible LDR requirements (see Section 2.3.1, Action-
Specific Requirements - Federal). A variance or waiver to allow the continued land
disposal of a restricted waste may be requested [see 40 CFR 268. l(d), 268.6 and 268.44].
If the impacted media are not characterized as hazardous wastes, LDR would not apply.
Also, in-place hazardous waste and environmental media impacted with hazardous waste
are not subject to LDR unless this material is moved or was disposed of after the
effective date of the applicable LDR requirement (November 19, 1980).

Incinerators burning hazardous wastes or environmental media impacted with hazardous
wastes designated FO20, FO21, FO22, FO23, FO26, or FO27 must be operated so as to
achieve a destruction and removal efficiency (DRE) of 99.9999% for each principal
organic hazardous constituent specified in the incinerator permit [40 CFR 264.343(s)(2)].
Because incinerators operated at Superfund sites are exempt from permitting, only the
substantive requirements of the permitting process are applicable.

The Toxic Substances Control Act (TSCA) regulates the management of PCBs, including
PCB-contaminated soils and debris. A nationwide policy for establishing soil cleanup
levels for soils contaminated by PCBs has been established for releases of PCBs
occurring after May 4, 1987. These levels range from 10 mg/kg to 50 mg/kg depending
on the type and location of the release. Cleanup levels for soils contaminated from PCB
releases prior to this date are site-specific and left to the discretion of U.S. EPA regional
offices. Typically, cleanup levels for contaminated soils are based on the concentration
of PCBs released (if known) and the characteristics of the affected site.

2.2.1.2 Surface Water

Safe Drinking Water Act

Under the federal Safe Drinking Water Act of 1974 (SDWA), the U.S. EPA has
established primary drinking water standards as maximum contaminant levels (MCLs),
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which are the maximum levels of specific contaminants allowed in water delivered to any
user of a public water system. The MCL for each contaminant is established as close as
possible to the maximum contaminant level goal (MCLG) for that contaminant,
considering technology, treatment techniques, and other factors such as cost. Where the
MCLG has been established at zero for a Class A or B carcinogen, the MCL should be
achieved for current or potential sources of drinking water. For a Class C carcinogen or a
non-carcinogen, the MCL is usually set at the same level as the MCLG.

Secondary drinking water standards have also been established by the U.S. EPA under
the SDWA. The MCLs of contaminants under these standards may vary according to
geography and other conditions. These standards affect aesthetic qualities of drinking
water and address contaminants which do not endanger health but may adversely affect
taste, odor or appearance and may impact public welfare. Secondary drinking water
standards are not enforced by the U.S. EPA. They are, however, enforced by the State of
Ohio. Therefore, they are potential ARARs for Ohio CERCLA sites.

Clean Water Act

Under the Federal Water Pollution Control Amendments of 1972, commonly known as
the Clean Water Act of 1972 (CWA), the government strives to eliminate the discharge
of pollutants into the nation's waterways. The development of local sewage treatment
systems and the required treatment of industrial and municipal wastewater have assisted
in addressing that goal.

Under the CWA, the U.S. EPA has established federal guidelines for development of
water quality criteria to protect human and aquatic life from exposure to pollutants.
While the criteria themselves have no regulatory impact, they are used to derive
regulatory requirements which can include water quality-based effluent limitations, water
quality standards or toxic pollutant effluent standards. States develop water quality
standards (based on these federal criteria) which must be at least as stringent as federal
standards. These are then translated into enforceable effluent limitations in a point
source National Pollutant Discharge Elimination System (NPDES) permit for direct
discharges to surface waters. The State of Ohio's NPDES limitations are basically
consistent with federal requirements.
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2.2.1.3 Ground Water
>

To a large extent, protection of ground water as a potable water source is accomplished
under the CWA. The SDWA, which assures the quality of drinking water at the
consumer's tap by setting standards or MCLs, also provides some ground water source
protection. This is accomplished through the permit program for the underground
injection of waste [Underground Injection Control (UIC) Permit Program]; ground water
protection programs such as the Sole Source Aquifer Program and the Well Head
Protection Program; and encouraging states to develop and adopt ground water protection
standards.

SARA and the NCP require on-site remedies to achieve MCLGs where relevant and
appropriate under circumstances of the release. MCLGs are non-enforceable health-
based goals for drinking water quality from which MCLs are derived. The U.S. EPA
believes that when MCLGs are set at levels above zero (when non-carcinogenic
contaminants are involved), these levels should be achieved where relevant and
appropriate as cleanup levels for ground and surface waters that are current or potential
drinking water sources. If the MCLG is equal to zero (for carcinogenic contaminants),
the corresponding MCL is the potentially relevant and appropriate requirement.

2.2.1.4 Air

The federal Clean Air Act (CAA) establishes National Ambient Air Quality Standards
(NAAQS) for several "criteria pollutants" expressed as primary and secondary allowable
short and long-term concentrations in air. Under the CAA, various policies and
procedures are outlined pertaining to air contaminant source review which are designed
to preserve or assure progress toward the attainment of the NAAQS.

Emission limitations for new and existing sources of hazardous pollutants have been
developed under the federal National Emission Standards for Hazardous Air Pollutants
(NESHAPs). The NESHAPs are uniform national standards for existing, modified, and
new sources of specific air toxic contaminants designed to ensure an adequate margin of
safety for the public. Under the new CAA amendments, Title III, 189 chemicals have
been listed as toxic air pollutants to be regulated. The U.S. EPA may add chemicals to or
delete chemicals from this list.
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2.2.2 STATE OF OHIO REQUIREMENTS

2.2.2.1 Soils and Sediments

There are no Ohio regulatory chemical-specific standards for contaminants found in soils.

2.2.2.2 Surface Water

Ohio Safe Drinking Water Law

The State of Ohio has authority to implement the SDWA under the Ohio Safe Drinking
Water Law which has been incorporated into the Ohio Safe Drinking Water Regulations.
The national primary and secondary standards and MCLs have been included in the Ohio
regulations. The State of Ohio has adopted the U.S. EPA's Secondary Maximum
Contaminant Levels (SMCLs) as enforceable secondary contaminant standards for public
water supplies. Because the Ohio SMCLs are enforceable standards, they are potential
ARARs for CERCLA sites.

Ohio Water Pollution Control Law

The Ohio Water Pollution Control Law establishes requirements for implementing state
water pollution control, including the development of programs for the prevention and
abatement of pollution of the state's surface and ground waters. The State of Ohio has
been divided into 25 watershed districts with each district regulated under specific use
designations and water quality standards varying with the use designation of the specific
watershed. Pollutants cannot be discharged from a point source into navigable waters
without a permit issued by the state. Effluent limitations have been established according
to categories or types of industries to set a uniform minimum level of pollution control
for point sources. The state may use water-quality based limits when effluent limitations
more stringent than the standard effluent or technology-based limits are necessary to
maintain water quality standards.

Ohio Clean Water Law

The Ohio Clean Water Law establishes additional pretreatment standards to the federal
requirements under the CWA for discharges to a publicly owned treatment works
(POTW). The law gives primary authority for regulating pretreatment programs to the
individual POTW through the regulation of their collection systems and treatment works
as long as the local requirements are at least as stringent as the state pretreatment
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standards. The State of Ohio has established more stringent minimum treatment
requirements for certain watersheds in the state. In general, no source may discharge a
pollutant into a POTW if that pollutant is likely to pass through or interfere with the
POTW's operation and performance.

2.2.2.3 Ground Water

Ground water protection is addressed under the SDWA as related to drinking water
sources. Underground injection wells for the disposal of wastes are also covered under a
state program as required by the SDWA.

Mr. Brian Nickel, OEPA Division of Ground Water, was contacted regarding specific
state ground water protection requirements. Mr. Nickel stated that Ohio Administrative
Code (OAC) 6111 is the state's blanket regulation for the protection of state waters which
prohibits discharges to ground waters of the state without a permit.

Mr. Kurt Messer, OEPA Drinking Water Section, was contacted regarding specific
ground water and well head protection requirements for the Skinner Landfill site area in
Butler County. Mr. Messer stated that there are currently no specific ground water or
well head protection plans unique to the Skinner Landfill area but that several local
groups were working on organizing a ground water protection plan for Butler County.

2.2.2.4 Air

The State of Ohio has authority to implement the NAAQS provisions of the CAA under
the OAC. The OAC rules contain specific guidelines which pertain to allowable
emissions of criteria pollutants from a number of air contaminant source categories and
processes. Stationary sources of particulates, sulfur dioxide, volatile organic compounds,
carbon monoxide, and nitrogen oxides are specifically regulated under chapters 3745-17,
3745-18, 3745-21, and 3745-23 of the OAC rules, respectively. These rules define
Reasonably Available Control Technology (RACT) for source categories typically
employed in industrial service. These rules also contain RACT guidelines for any
stationary source of air pollutants not specifically exempted under chapters 3745-31
and/or 3745-35, which require sources to obtain a permit prior to installation or
operation.

Among the RACT guidelines are requirements which pertain to the amount of any
criteria pollutant which may be emitted per unit time (e.g., pound per hour, pounds per
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day), equipment design criteria, and operational requirements for specific sources such as
from remediation activity equipment. Examples of affected equipment are incinerators or
other fuel burning equipment which may emit paniculate, sulfur dioxide, nitrogen oxides
or carbon monoxide, or air strippers which may emit one or more volatile organic
compounds. All guidelines as listed and enforced under the OAC rules are designed to
meet the NAAQS provisions of the CAA by regulating those sources and source
categories which contribute significant quantities of criteria air pollutants.

2.3 ACTION-SPECIFIC REQUIREMENTS

Performance or action-specific requirements reflect limitations placed on certain actions
affecting hazardous substances, such as defining acceptable treatment, storage, and
disposal procedures for hazardous substances during the implementation of remedial
activities. Both State of Ohio and federal regulations potentially affect activities at the
Skinner site. It is important to recognize that both the State of Ohio and federal
regulations should be consulted during the Remedial Design/Remedial Action (RD/RA)
phase of activities in order to ensure compliance.

2.3.1 FEDERAL REQUIREMENTS

Several federal regulations have been identified for the initial screening of potential
federal action-specific ARARs. The following is a list of these regulations and
associated requirements that may be considered applicable or relevant and appropriate
requirements:

Resource Conservation and Recovery Act (RCRA)

Storage (on-site containers, tanks, waste piles)
Treatment (on-site)
Land disposal/placement (on-site)
Land disposal (off-site)
Transportation (off-site)
Closure in place (capping, on-site)
Excavation (on-site)
Incineration (on-site)

«• Underground injection (on-site)
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Clean Water Act (CWA)

Discharge of treatment system effluent
Indirect discharge of storm water

Clean Air Act (CAA)
Air stripping
Soil vapor extraction
Incineration

Table 2.2 provides a summary of actions, requirements, prerequisites, regulatory citations
and how they might relate to the Skinner Landfill site. In addition to this table,
information is provided below on action-specific ARARs that warrant further
explanation.

2.3.1.1 Land Disposal/Placement and Excavation (on-site)

The information contained in the following discussion was obtained from U.S. EPA draft
guidance CERCLA Compliance with Other Laws Manual. (U.S. EPA, August 1988).

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste.
Subtitle C requirements are applicable at the Skinner site if a combination of the
following conditions are met:

1). Waste present at the site is a listed or characteristic waste under RCRA; and

2a). the waste was treated, stored, or disposed of at the site after the effective date of
the RCRA requirements under consideration (November 19, 1980); or

2b). the activity at the CERCLA site constitutes treatment, storage or disposal as
defined by RCRA.

As presented above, there are two scenarios under which RCRA regulations may be
applicable to remedial actions at the Skinner site. First, if RCRA hazardous wastes are
present at the site and these wastes were treated, stored, or disposed of at the site after the
effective date of the RCRA Subtitle C requirement under consideration, then the
pertinent RCRA Subtitle C requirements are applicable to the activity. Otherwise, the
above requirement may be considered relevant and appropriate.
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Second, if the proposed remedial activities at the Skinner site involve the treatment,
storage or disposal of RCRA hazardous wastes (even if the waste was disposed of before
the effective date of the requirement), RCRA requirements related to those activities
would be applicable.

The applicability of RCRA Subtitle C regulations at the Skinner site is contingent upon
determining that a RCRA hazardous waste is present at the site. As noted in previous
portions of this document, no waste characterization has been performed as yet
Following waste characterization, the RCRA requirements regarding treatment, storage
or disposal of the waste must be evaluated. These requirements are provided in 40 CFR
260 through 268.

These requirements are of particular interest at CERCLA sites with large quantities of
impacted media and where remedial actions may involve grading, excavating, dredging,
or other measures that move contaminated materials from one place to another. These
actions may constitute disposal of hazardous waste. RCRA requirements for
disposal/placement of hazardous waste apply if (1) RCRA hazardous waste was placed or
disposed of in a land disposal unit after November 19, 1980; or, (2) actions at a CERCLA
site constitute disposal as defined under RCRA. Potential remedial actions which
involve disposal or placement at the Skinner site may trigger applicable RCRA disposal
requirements (e.g. landfill closure, minimum technology requirements, and/or LDR).

U.S. EPA has determined that placement/disposal occurs when:

• wastes from different units are consolidated into one unit (other than a land
disposal unit within an area of contamination);

• waste is removed and treated outside a unit and redeposited into the same or
another unit (other than a land disposal unit within an area of contamination); or

• waste is removed from the unit and treated within the area of contamination in an
incinerator, surface impoundment, or tank and then redeposited into the unit (does
not include in situ treatment).

Placement/disposal does not occur under the following circumstances:

• waste is consolidated within a unit (including an area of contamination that can be
viewed as a single unit);
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• waste is capped in place, including grading prior to capping;

• waste is treated in situ; or

waste is processed within the unit in order to improve its structural stability for
closure prior to capping or for movement of equipment over the area.

In addition to RCRA Subtitle C Hazardous Waste Requirements, the solid waste
management requirements of Subtitle D, State or Regional Solid Waste Plans, are also
potential ARARs for the Skinner site. The objectives of this subtitle are to assist in
developing and encouraging methods for the disposal of solid waste which are
environmentally sound and which maximize the utilization of valuable resources.
Subtitle D establishes minimum standards for solid waste landfills and guidelines for
developing and implementing state solid waste management plans. The State of Ohio has
implemented its own solid waste regulations which exceed Subtitle D requirements.
OAC 3745-27 regulates the management of solid (non-hazardous) waste in the State of
Ohio and is a potential ARAR for the Skinner site.

2.3.1.2 Air Emissions Treatment

Many federal requirements apply to potential remedial technologies such as air stripping,
on-site incineration, and flaring of landfill gas. With specific regard to air stripping,
requirements outlined in 40 CFR Parts 51 and 61 call for the evaluation of add-on control
technology such as carbon vapor adsorption or catalytic incineration.

Title III of the new CAA amendments applies to sources which emit more than 10 tons
per year of any toxic contaminant or 25 tons per year of any combination of toxic
contaminants listed under this title. Sources meeting either of these criteria must be
installed with the Maximum Achievable Control Technology (MACT). Since the U.S.
EPA has yet to establish MACT standards for all sources of toxic air contaminants
regulated under the new CAA, MACT for "new sources" would be the most stringent
level of control currently achieved with a similar source. The implementation of MACT
standards would be designed to limit the excess lifetime cancer risk to exposed
individuals to no more than one case in one million (10-6).
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2.3.2 STATE OF OHIO REQUIREMENTS

State of Ohio regulations have been identified by the Ohio EPA for the initial screening
of potential state action-specific ARARs. This section contains a summary of these
regulations and associated requirements that may be identified as applicable or relevant
and appropriate requirements.

Table 2.3 describes these actions and associated requirements, conditions or
prerequisite(s), regulatory citations, and relevant comments. In addition to this table,
additional information is provided below on action-specific ARARs that may warrant
further explanation.

2.3.2.1 Air Emissions Treatment

The OAC [Rule 3745-31-05(A)(3)] incorporates the requirement that all new sources of
air contaminants be installed with the Best Available Technology (BAT) for emissions
control. This requirement, when applied to the Skinner site, would require measures
similar to, if not more stringent than, the federal action-specific requirements for air
emissions.

2.3.2.2 Solid and Hazardous Wastes

The Ohio Solid and Hazardous Wastes Law closely parallels the federal requirements
under RCRA. The state's requirements for storage, record keeping, and transportation are
substantially similar to the federal requirements. However, the disposal of hazardous
wastes in the state is prohibited if the OEPA determines that:

• the waste presents potential impacts on human health or safety or the environment
that are too great to allow disposal; and

• technically feasible and environmentally sound alternatives are reasonably
available for processing, recycling, fixing, or otherwise treating the waste.

The State of Ohio has received authority from the U.S. EPA to regulate the transportation
of hazardous materials and hazardous wastes. Ohio regulations exist in addition to the
federal transportation requirements of RCRA and the Hazardous Materials
Transportation Act.
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2.4 LOCATION-SPECIFIC REQUIREMENTS

Location-specific ARARs are restrictions placed on the concentration of hazardous
substances or on the conduct of activities based solely on the geographical or physical
position of the site or the nature of the site's location. These restrictions may limit the
type of remedial action that can be implemented and may impose additional constraints
on the remedial action, such as preserving or protecting environmental or cultural
resources. The initial screening of potential location-specific ARARs for the Skinner site
is provided on Tables 2.4 (Federal) and Table 2.5 (State).

2.4.1 FEDERAL REQUIREMENTS

Several federal regulations have been considered to be potential location-specific
ARARs. The following regulations may be considered applicable or relevant and
appropriate requirements:

• Resource Conservation and Recovery Act
Clean Water Act

• Clean Air Act
• Endangered Species Act
• National Historic Preservation Act
• National Archaeological and Historical Preservation Act
• Wilderness Act
• Scenic Rivers Act
• Fish and Wildlife Coordination Act
• Executive Orders 11988 and 11990 on the Protection of Floodplains and the

Protection of Wetlands

Table 2.4 provides the location, requirement, condition or prerequisite(s), citation, and
how each regulation might relate to the Skinner site.

As noted in Section 2.2.1.4, the CAA establishes NAAQS for several "criteria
pollutants." Based on these NAAQS and ambient air quality conditions, attainment and
non-attainment areas are established. To classify as an attainment area, the existing air
quality must be such that minimum design values for criteria pollutants are met, with the
chief focus being to preserve and protect the public health and welfare. These minimum
design values are published as NAAQS for ozone, carbon monoxide, particulates, oxides
of nitrogen, sulfur dioxide, and lead. Attainment of the primary standards provides
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immediate protection of the public health, while attainment of the secondary standards
provides protection from known or anticipated adverse effects. A non-attainment area is
defined as an area in which the existing air quality is such that concentrations of
designated air pollutants exceed the NAAQS.

The Skinner site is located in a geographical area which is currently designated as non-
attainment for several pollutants. If a source exists which has the potential to emit 100
tons per year or more of a pollutant for which the area is designated non-attainment,
controls must be installed to match the Lowest Achievable Emission Rate (LAER) for the
particular source category. In addition, emissions offsets must be obtained pursuant to
the Emission Offset Policy promulgated under 40 CFR, Part 51, Appendix S.

2.4.2 STATE OF OHIO REQUIREMENTS

Most of the location-specific ARARs in the State of Ohio fall under the jurisdiction of
the federal government. However, the State of Ohio does provide regulatory control over
the following areas:

• Archaeological preservation
• Historic preservation
• Endangered and threatened species

State wild, scenic, or recreational rivers

Each of the above is listed as a potential location-specific ARAR in Table 2.5. The
applicable location, requirement, condition or prerequisite(s), citation, and potential
relationship to the Skinner site are also described in this table for each regulation.

Air emission requirements, as outlined in the federal location-specific requirements
above, are reflected in the OAC, which the SWOAPCA has been authorized to
implement.

2.5 TO-BE-CONSIDERED MATERIAL (TBCs)

To-be-considered materials are non-promulgated guidance or advisories issued by the
state or federal government. They do not have the status of potential ARARs, nor are
they legally binding. TBCs (e.g. reference doses and slope factors) and ARARs are
criteria used in the risk assessment for the qualitative and quantitative evaluation of risk.
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TBCs may also be used in determining appropriate levels of remediation for protection of
public health and the environment.

According to CERCLA Compliance with Other Laws Manual (U.S. EPA, August 1988),
TBCs should only be used for establishing protective remedial action levels after
ascertaining that other regulations do not supersede. The U.S. EPA is not aware of a
comprehensive listing of state material, guidances, or advisories, but it does provide a
thorough listing of federal TBCs as shown in Table 2.6.

TBCs are generally implemented when necessary to protect the environment or public
health at a CERCLA site. TBCs may be applied to design or performance standards and
contaminant levels. Sources of TBCs are environmental health programs, reference
doses, and guidance or policy documents for implementing regulations. The best
available toxicity criteria (e.g. reference doses, slope factors) for a specific chemical can
sometimes be found in the Health Effects Assessments (HEAs) issued by the U.S. EPA's
Environmental Criteria and Assessment Office (ECAO). Other sources of toxicity
information include the Health and Environmental Effects Documents (HEEDs), Health
Assessment Documents (HADs), Health Advisories (HAs) issued by the Office of
Drinking Water, and Ambient Air Quality Criteria Documents (AAQCDs). These
criteria should be evaluated for implementation using the procedures in the Risk
Assessment Guidance for Superfund Volume 1 - Human Health Evaluation Manual (Part
A). These criteria are summarized in the quarterly Health Effects Assessment Summary
Tables (HEAST) and the Integrated Risk Information System (IRIS).

As ARARs and TBCs were reviewed for the Skinner site, special consideration was
given to the presence of "sensitive populations" on or near the site. A day care center
exists on the site and an elementary school is located within 300 yards of the site.

State of Ohio Air Toxic Policy

The OEPA Division of Air Pollution Control (DAPC) has initiated a state program to
evaluate new sources of toxic air contaminants. The air toxic policy focuses on a
prioritized list of 29 air toxins of concern for the State of Ohio. Unless the air toxin of
concern is a carcinogen, the OEPA DAPC requires the predicted emissions not to exceed
the maximum above ground level concentration (MAGLC) for the contaminant, which is
defined as a fraction of the contaminant's published threshold limit value (TLV). For
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known carcinogens, toxic emissions require a conservative screening modelling analysis
if emission levels are greater than the "de minimus" levels listed in the policy.

Ohio Policy on Chemical Specific Water Quality Based Effluent Limits

The OEPA has issued a document reviewing policies and procedures for establishing
water quality-based effluent limitations for wastewater discharges. The policies apply to
all pollutants except chlorine (subject to separate requirements). The document is titled
Ohio EPA Policy for Implementing Chemical Specific Water Quality Based Effluent
Limits and Whole Effluent Toxicitv Controls in NPDES Permits, dated March 1988 and
revised April 1989. Any point source discharge from the site undergoing remediation
will be evaluated in terms of the State's policies and procedures, as reflected in this
document, that will be utilized to establish the chemical-specific limits for the discharge.
Limits will be set to ensure compliance with the federal Clean Water Act and national
effluent limitations.

Individual Control Strategy for the State of Ohio

The State of Ohio was required to prepare and submit to the U.S. EPA for approval an
Individual Control Strategy (ICS) for reducing the discharges of toxic pollutants from
listed point sources in order to achieve applicable water quality standards. Those listed
point sources, subject to the state's ICS, must comply with specific control strategies for
reducing toxic discharges by June 1992. For on-site response actions under CERCLA,
the state's ICS will incorporate the decision document for the response action and its
identified cleanup levels (including discharge limits) as the acceptable control strategy
for reducing the discharge of toxic pollutants in compliance with the federal Clean Water
Act.

The State of Ohio's "How Clean Is Clean?" Policy

The OEPA has established a procedure entitled "How Clean Is Clean?" policy (finalized -
July 1991) for determining appropriate cleanup goals and target concentration ranges for
potential remedial action sites. This guidance document, which is a TBC, outlines
general procedures to ensure a consistent approach in Ohio for evaluating site
investigations and remedial actions. The document does not identify any specific Ohio
statutes or regulations that this policy has been developed to address, such as closures
under hazardous waste management regulations or releases of hazardous substances. The
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Ohio Solid and Hazardous Wastes Law includes provisions for state-lead cleanups and
closure of hazardous waste sites.

The policy recognizes that acceptable cleanup levels for different sites will vary
depending on site specific environmental conditions and problems. Two approaches will
be used to define cleanup at contaminated sites: (1) the establishment of background
levels and (2) the evaluation of the threat or risk posed by the contamination. The
definition of background includes the natural conditions of the air, soils, and water
unaffected by cultural changes plus the chemical contamination that exists from various
anthropogenic sources (such as industrial, cultural, or man-made sources). Background
conditions will vary depending on the location of the site, such as in an industrial area
versus a park, and on the time of year, and are not related to the release from the site.

Any promulgated standard, requirement, criteria, and limitation under state or federal law
which is exceeded warrants a cleanup action. The policy refers to the use of ARARs in
determining appropriate cleanup levels. The Division of Emergency and Remedial
Response (DERR) of the Ohio EPA requires the use of MCLGs established under the
SDWA as action goals for ground or surface waters that are current or potential sources
of drinking water. Where the MCLG is set at zero, the MCL promulgated for that
contaminant under the SDWA will be used.

An ecological assessment, either a quantitative or qualitative assessment, must be
performed. The assessment can follow the procedures contained in U.S. EPA's guidance
documents Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory
Reference (U.S. EPA, March 1989) and Risk Assessment Guidance for Superfund
Volume II Environmental Evaluation Manual. (U.S. EPA, March 1989). This assessment
must be undertaken to determine whether chemicals are present at levels that present or
have the potential to present an unacceptable risk to the environment, including ambient
air, soils, waters, and flora and fauna.

According to this policy, if promulgated standards do not exist for a contaminant or
contaminants in a specified environmental medium, then cleanup levels can be
established through a human health risk assessment. The risk assessment should predict
those levels of chemicals that, if left in place in the environment, will not cause adverse
health effects upon exposure. The risk assessment should follow the guidelines presented
in the Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation
Manual. Part A (U.S. EPA, December 1989). DERR follows the procedures described in
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the U.S. EPA's Risk Assessment Guidance for Superfund. Volume I: Superfund Exposure
Assessment Manual. (U.S. EPA, April 1988), and the Exposure Factors Handbook. (U.S.
EPA, July 1989) in determining risk-based cleanup levels when promulgated standards,
requirements, criteria, or limitations are not available.

Target levels or cleanup goals must be assessed based on the cumulative effects of all
contaminants present at the site. Individual chemical cleanup concentrations may be
remediated to levels below background or promulgated standards in order to achieve an
overall health-based cleanup goal. For compounds identified by the U.S. EPA as
possible, probable, or known human carcinogens, the target cleanup levels set by the
DERR for chemicals without promulgated standards are based on an "acceptable" excess
upperbound lifetime cancer risk of 1O6. For non-carcinogens, target levels are based on
reference levels or acceptable intakes. A Hazard Index approach is used for estimating
effects posed by multiple chemicals. This approach assumes that multiple sub-threshold
exposures could result in an adverse health effect. Target cleanup levels for those
chemicals that exist at the site at significant levels and are found in background samples,
such as naturally occurring metals, are based on toxicity data. Background
concentrations must also be taken into consideration in determining target cleanup levels.
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SECTION 2

TABLES



TABLL .1
Initial Screening of Potential Chemical-Specific ARARs

Skinner Landfill Site
(Units in mg/L)

Chemicals of Concern

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium (t)
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium (t)
Manganese
Mercury
Nickel
Potassium (t)
Selenium
Silver
Sodium (t)
Thallium
Vanadium
Zinc

VOLATILES
Acetone
Benzene
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane (u)
Chloroform

SDWA
MCL (p,q,r)

0.05 (m)
1.0 (m)

0.005 (m)

0.1 (m)

0.05 (e)

0.002 (m)

0.05 (m)
0.05 (m)

0.005 (b)

0.005 (b)
0.1 (m)

Potential ARARs
CWA Water Quality Criteria

Freshwater Acute/Chronic

0.088/0.03 (n)

0.130/0.0053(0
0.0039+/0.0011+(0

0.016/0.011 (0 (Hexavalent)

0.018+/0.012+ (0
0.022/0.0052 (0

none/1. 0(0
0.082/0.0032 (0

0.0024/0.000012 (0
1.8/0.096(0

0.26/0.035 (0
0.00092/0.00012 (n)

1.4/0.04(0

0.095+/0.086+ (j)

5.3/ none (0

35.2/none (0

28.9/1.24(0

Ohio
EPA

0.19(0)
0.05 (a) -0.19(o)

1.0 (a)
0.01 (a)-0.52+(o)

0.01(a)-0.0056+(o)

0.05 (a)- 0.01 l(o)

0.018+ (o)
0.012 (o)
0.001 (o)

0.05 (a)- 0.13-Ko)

0.002 (a)-0.000012(o)
1.6+(o)

0.01 (a)- 0.005(o)
0.05 (a)- 0.0016+(o)

0.016(0)

1.2+(o)

0.005 (h)
0.0071 (o)

0.005 (h)- 0.044 (o)
0.026 (o)

0.079 (o)

SDWA
MCL Goal

0.005 (m)

0.005 (m)

0.1 (m)
O.l l (m)

0.005 (c)

0.002 (m)

0.05 (m)

0(b)

0(b)
0.1 (m)

Proposed
MCL

0.01/0.005 (k)

2.0 (1)
0.001 (k)

1.3(c)
0.2 (k)

0.1 (k)

0.002/0.001 (k)

TBCs
Proposed

MCL Goal

0.003 (k)

2.0(1)
0

1.3 (c)
0.2 (k)

0(c)

0.1 (k)

0.0005 (k)

SMCL

0.05 to 0.2 (m)

1.0 (d)

0.3 (d)

0.05 (d)

5.0(i)

Proposed
SMCL

0.1 (m)

LHA*

0.02 (i)

0.7 (s)

0.7 (s)
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TABL^ .1
Initial Screening of Potential Chemical-Specific ARARs

Skinner Landfill Site
(Units in mg/L)

Chemicals of Concern

1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 ,2-Dichloroethene(cis)
1,2-Dichloroethene (trans)
1 ,2-Dichloropropane
Ethylbenzene
Methylene Chloride
Styrene
1 , 1 ,2,2-Tetrachloroelhane
Tetrachtoroethene
Toluene
1,1,1-Trichloroe thane
1 , 1 ,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylene (total)

SEMI-VOLATILES
Acenapthene
Acenaphthylene (u)
Anthracene
Benzo(a)Anthracene
Benzo(b)Flouranthene
Benzo(j)Flouranthene
Benzo(g,h,i)Perylene
Benzo(a)Pyrene
Benzoic Acid
Benzyl Alcohol
bis(2-Chloroethyl)Ether
bis(2-Chloroisopropyl)Ethe
bis(-ethylhexyl)Phthalate
Butylbenzylphthalate
2-Chlorophenol
Chrysene
Dibenzo(a,h)Anthracene

SDWA
MCL (p,q,r)

0.005 (b)
0.07 (m)
0.1 (m)

0.005 (m)
0.7 (m)

0.1 (m)

0.005 (b)
Km)

0.2 (b)

0.005 (b)
0.002 (b)

10 (m)

r

Potential ARARs
CWA Water Quality Criteria

Freshwater Acute/Chronic

32/none (f)

9.32/2.4 (0

17.5/none (0
18/ none(f)
18/9.4 (0

45/21.9(0

1.7/0.52(0

Ohio
EPA

0.005 (h)

0.062 (o)

0.056 (o)
0.107(0)

1.7(0)
0.2 <h)-0.088 (o)

0.418(0)
0.005 (h)

0.002 (h)-5.25 (o)

0.0031 (o)
0.0031 (o)
0.0031 (o)
0.0031 (o)
0.0031 (o)

0.0136(o)
4.36 (o)
0.049 (o)
0.0084 (o)

0.0031 (o)
0.0031 (o)

SDWA
MCL Goal

0(b)
0.07 (m)
0.1 (m)
0(m)

0.7 (m)

0.1 (m)

0(m)
l(m)

0.2 (b)

0(i)
0(b)
10 (m)

Proposed
MCL

0.005 (k)

0.005(10

0.0001 (k)
0.0002 (k)
0.0002 (k)
0.0002 (k)
0.0002 (k)

0.004 (i)

0.0002 (k)
0.0002 (k)

TBCs
Proposed

MCL Goal

0(k)

0.003 (k)

0(k)
0(k)
0(k)
0(k)
0(k)

0.1 (i)

0(k)
0(k)

SMCL

0.03 (g)

0.01 (g)

0.04 (g)

0.02 (g)

Proposed
SMCL

•

LHA*
0.7 (s)

4.0 (s)

2.0 (s)

2.8 (s)
2.0(s)

0.3 (i)

0.04 (i)
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TABLv .1
Initial Screening of Potential Chemical-Specific ARARs

Skinner Landfill Site
(Units in mg/L)

Chemicals of Concern

Dibenzofuran (u)
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Diethylphthalate
2,4-Dimethylphenol
Dimethyl Phlhalale
Di-n-Butylphlhalale
Di-n-Octyl Phthalate
Fluoranthene
Fluorene
Hexachloroethane
Indeno( 1 ,2,3-cd)Pyrene
Isophorone
2-Methylnaphthalene (u)
2-Melhylphenol
4-Melhyiphenol
Naphthalene
Nitrobenzene
4-Nitrophenol
N-Nitroso-Di-n-Propylamin
Phenanthrene
Phenol
Pyrene
1 ,2,4-Trichlorobenzene
PFSTirmFS
Aldrin
alpha-Chlordane
beta-BHC
Chlordene (u)
4.4'-DDD (u)
4,4'-DDE
4,4'-DDT
Dieldrin

SDWA
MCL (p,q,r)

0.6 (m)
0.6 (m)
0.075 (i)

•

e

0.002 (m)

Potential ARARs
CWA Water Quality Criteria

Freshwater Acute/Chronic

1.12/0.763(0
1.12/0.763(0
1.12/0.763(0

2.12/none (0

3.98/none (0

0.98/0.54 (0

117/none (0

2.3/0.62 (0
27/none (0
0.23/0.15(0
5.85/none (0

0.03/0.0063(0)

0.003/none (0
0.0024/0.0000043 (0

0. I/none (0

1.05/none(0
0.0011/0.000001(0
0.0025/1.9x10-6(0

Ohio
EPA

0.011(0)
0.087 (o)

0.075 (h)-0.043 (o)
0.12(o)

0.073 (o)
0.19(o)

0.0089 (o)

0.00099 (o)
0.0031 (o)

0.9 (o)

0.044 (o)

0.37 (o)

0.077 (o)

0.00001 (o)
4.8x10-6(0)

2.4x10-7(0)

8.6x10-7 (o)

SDWA
MCL Goal

0.6 (m)
0.6 (m)
0.075 (i)

0(m)

Proposed
MCL

0.0004 (i)

0.0004 (i)
0.0004 (i)
0.0004 (i)

0.0002 (i)

0.0002 (k)

0.0002 (i)

0.002 (i)
0.009 (k)

TBCs
Proposed

MCL Goal

0(i)

. 0(i)
00)
0(0

0(i)

0(k)

0(i)

0(0
0.009 (k)

SMCL
Proposed

SMCL

0.01 (g)

0.005 (g)

——

LHA*

0.001 (i)

0.1 (i)

0.35 (s)
0.35 (s)
0.02 (i)

0.06 (i)

0.004 (s)
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TABLfc .
Initial Screening of Potential Chemical-Specific ARARs

Skinner Landfill Site
(Units in mg/L)

Chemicals of Concern

Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Heptachoronorborene (u)
Octachlorocyclopentene (u]

PCBs
Aroclor 1248
Aroclor 1254
Aroclor 1260

DIOXINS AND FURANS
total HEPTA CDD (u)
total HEXA CDD (u)
total HEPTA CDF (u)
total HEXA CDF (u)
total OCTA CDD (u)
total OCTA CDF (u)
total PENTA CDD (u)
total PENTA CDF (u)
2,3,7,8-TCDD
2,3,7,8-TCDF(u)
total TETRA CDD (u)
total TETRA CDF (u)

OTHER
Chloride
Chlorine
Color
Corrosivity
Dissolved Oxygen
Foaming Agents

SDWA
MCL (p,q ,r)
0.0002 (e)
0.0002 (m)
0.002 (m)
0.0004 (m)

0.0005 (m)
0.0005 (m)
0.0005 (m)

Potential ARARs
CWA Water Quality Criteria

Freshwater Acute/Chronic
0.00018/2.3x10-6(0

0.1/none(f)
2.4/4.3x10-6(0

0.00052/3.8x10-6(0
0.006/0.00368 (n)
0.09/0.0093 (0
0.007/0.0052 (0

0.002/D.000014 (0
0.002/0.000014 (0
0.002/0.000014 (0

<0.00001/4.0x 10-8(0

Ohio
EPA

2x10-6(0)

4.8x10-6(0)
2.8x10-6(0)

0.5 (o)

7.9x10-7(0)
7.9x10-7(0)
7.9x10-7(0)

1.4pg/l(o)

0.011(0)

4.0/5.0 (o)
4.0 (a)
10 (a)

SDWA
MCL Goal
0.002 (i)

0.0002 (m)
0(m)
0(m)

0(m)
0(m)
0(m)

Proposed
MCL

0.002 (k)(i)

0.001 (i)
0.1 (i)

0.05 (k)

5 x 10-8 (k)

TBCs
Proposed

MCL Goal
0.002 (k)(i)

0(0

0.05 (k)

0(k)

SMCL

250 (d)

15 color units (d
non-corr. (d)

2.0(0
0.5 (d)

Proposed
SMCL

0.008

)

LHA*

0.001 (i)
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TABL^ 1
Initial Screening of Potential Chemical-Specific ARARs

Skinner Landfill Site
(Units in mg/L)

Chemicals of Concern

Fluoride
Nitrate as N
Odor
PH
Sulfate
Total Dissolved Solids
Beta panicle and photon
activity
Gross alpha particle
Radium 226/228
Radon
Uranium

Potential ARARs
SDWA

MCL (p,q,r)

10 (m)

4 mrem(i)

15 pCi/L(i)
5 pCi/L(i)

CWA Water Quality Criteria
Freshwater Acute/Chronic

Ohio
ERA

6.5 - 9.0 (o)

SDWA
MCL Goal

10 (m)

0(i)

0(i)
0(i)

TBCs
Proposed

MCL

400/500 (k)

Proposed
MCL Goal SMCL

2.0 (d)

Proposed
SMCL

3 threshold # (d)

400/500 (k)

00)
0(0

6.5-8.5 (d)
250 (d)
500 (d)

LHA*

SOURCES:
(a) OAC 3745-81-11
(b) 52 Fed. Reg. 25690 (July 8,1987)
(c) 53 Fed. Reg. 31515 (August 18,1988)
(d) 44 Fed. Reg. 42196 (July 19, 1979)
(e)40CFR141.12
(0 Water Quality Criteria USEPA (September 2,1986)
(g) 54 Fed. Reg. 22062 (May 22, 1989)
(h) OAC 3745-81-12
(i) Update for Table of Drinking Water Standards and Health Advisories. April 1991. USEPA Office of Drinking Water
(j) 52 Fed. Reg. 6213 (March 2,1987)
(k) 55 Fed. Reg. 30370 (July 25, 1990)
(1) 56 Fed. Reg. 3600 (January 30,1991)
(m) 56 Fed. Reg. 3526 (January 30,1991) - effective date of rule is July 30, 1992
(n) 55 Fed. Reg. 19986 (May 14,1990)
(o) OAC 3745-1 - Mill and Skinner Creeks are Warm water Habitats.
(p) Under OAC 3745-81-40, the Director of OEPA may grant a variance from MCL's.
(q) OAC 3745-81-21 through 27 outline sampling, analysis and monitoring requirements for MCLs.
(r) OAC 3745-81 -46 allows for alternative treatment techniques for attainment of MCLs.
(s) Lifetime health advisory calculated based on oral reference dose presented in HEAST, FY-1991.
(t) Compound is an essential element and therefore no toxicity information is available.
(u) Relevant toxicity information is not available for this compound.

+-Hardness dependent criteria.
* Lifetime health advisory value
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

CUation
1. Air Emissions Compliance with standards for control of

emUiioni of volatile organics.

Design system to provide odor-free
operations.

File an Air Pollution Emissions Notice
(APEN) with the Stale to include estima-
tion of emission rales for each pollutant
expected.

Include with the filed APEN the following:

1. Modeled impact analysis of source

2. Best Available Control Technology
(BACT) review of the source opera-
tions.

Predict total emissions of volatile organic
compounds (VOCs) to demonstrate
emissions do not exceed 450 Ib/hr, 3.000
Ib/day, or allowable emission levels from
similar sources using Reasonably Avail-
able Control Technology (RACT).

Verify that air emissions do not exceed
levels expected from sources in compliance
with hazardous air pollution regulations.

Actions resulting in air emissions.

Actions resulting in air emissions.

Actions resulting in air emissions.

40CFRP«rt6l

CAA Section 101 and 40 CFR 52

40CFRP»rt52

ARAR

ARAR

ARAR

This additional work and information
is normally applicable to sources
meeting the "major" criteria and/or
to sources proposed for nonaOain-
ment areas.

Source operation must be in an ozone
nonaltainmenl area.

40 CFR 52 ARAR

40 CFR 52 ARAR

Operation of Superfund site product
accumulator vessel.

40 CFR 61 ARAR

The standard requires 95% reduction
from "product accumulator vessels,"
and leak detection and repair programs.

Odor regulations are intended to limit
nuisance conditions from air emissions.

The Slate of Ohio will have particular inter-
est in emissions for compounds on their
hazardous, toxic, or odorous list Stale may
identify further requirements for permit
issuance after first review. These pro-
visions follow the federal prevention of
significant deterioration (PSD) framework
with some modifications.

Additional requirements could include am-
bient monitoring and emission control
equipment design revisions to match
Lowest Achievable Emissions Rate (LAER).
While a permit is not required for an on-site
CERCLA action, the substantive require-
ments identified during the permitting are
applicable.

Since the Skinner site is located in an ozone
nonattainment area, RACT could coincide
with the BACT review suggested under the
PSD program.

Standard pertaining to leak detection of
volatile hazardous air pollutants (VHAP)
and reporting requirements.

*State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

Action Citation
2. Clean Cloiure (removal)* General performance standard requires

minimization or need for further main-
tenance and control; minimization or
elimination of post-closure escape of
hazardous waste, hazardous constituents,
leachate, contaminated runoff, or hazar-
dous waste decomposition products.

Disposal or decontamination of equipment,
structures, and soils.

Removal or decontamination of all waste
residues, contaminated containment
system components (e.g. linen, dikes),
contaminated subsoils, and structures
and equipment contaminated with waste
and leachate, and management of them
as hazardous waste.

Disturbance of Resource Conservation
and Recovery Act (RCRA) hazardous
waste (listed or characteristic) and
movement of wastes outside the unit
or area of contamination.

May apply to RCRA hazardous waste
contaminated equipment, structures,
soil from dredging or soil disturbed
in the course of drilling, or excavation
which is returned to the land.

Not applicable to undisturbed mat-
erial. Disposal of RCRA hazardous
waste (listed or characteristic) after
disturbance and movement outside
the unit or area of contamination.

40 CFR 264.1 II
40CFR264SubpartG

ARAR

40 CFR 264.114 ARAR

40 CFR 264.228(a)(l)
and
40 CFR 264.258

ARAR

3. Closure in-place (capping)* General performance standards require
that a final cover be designed and constructed
to:

a. Provide long-term minimization of
migration of liquids through the closed
landfill;

b. Function with minimum maintenance;
c. Promote drainage and minimize erosion

or abrasion of the cover,
d. Accommodate sealing and subsidence

so that the cover's integrity is main-
tained; and

e. Have a permeability less than or equal
to any bottom liner system or natural
subsoils present.______________

Disposal of RCRA hazardous waste
(listed or characteristic) in a land dis-
posal unit.

40CFR264.310(a) ARAR Capping requirements under 40 CFR
264.310(a) and (b) and post-closure require-
ments under 40 CFR 264.117-120 are not
applicable to undisturbed materials disposed
of prior to the effective dale of the regula-
tion. However, these requirements may be
relevant and appropriate and are therefore
included as potential ARARs.

•State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

jiiiiiiiiiiiiiiiiitiiMiii AHAR

3. Closure in-place (capping)* (coot.) After capping, the owner/operator must
maintain the integrity and effectiveness
of the final cover, continue to operate
leachale collection and removal systems,
and prevent run-on and run-off from
damaging the final cover.

30-year post-closure care including
preparation and implementation of a
Post-Closure plan, property access
restrictions and notifications, and ground
water monitoring.

Minimum design and operation criteria
for the tend disposal of solid waste.

Disposal of a RCRA hazardous waste
in a land disposal unit.

Disposal of a RCRA hazardous waste
in a land disposal unit.

Disposal of a nonhazardous solid
waste in a land disposal unit.

40 CFR 264.3 10(b) ARAR

40 CFR 264. 11 7- 120 ARAR

40 CFR Put 241
40 CFR Put 24 1.209

ARAR Solid waste disposal on site must meet
cover design, compaction and environ-
mental protection guidelines specified in
40 CFR Part 241.

4. Consolidation Area from which materials are removed
should be restored in a manner which pre-
vents further releases.

Consolidation in storage piles or storage
tanks will trigger storage requirements.

Placement on or in a land unit outside the
boundary or area of contamination will
trigger land disposal requirements and
restrictions.

Consolidation in storage piles or storage
tanks will trigger storage guidelines.

Comply with air emission standards.

Disposal by disturbance of RCRA
hazardous waste (listed or character-
istic) and moving waste outside unit or
boundary of contaminated area.

Management of RCRA hazardous
waste.

RCRA hazardous wastes (listed and
characteristic) subject to land disposal
restrictions.

Management of nonhazardous solid
waste.

Consolidation activities resulting in
odorous air emissions.

40 CFR 264.111 ARAR

40CFR264.Subp.rtJ
40 CFR 264, Subpait L

40CFR268SubpaitD

40 CFR Put 243
40 CFR 243.200

40 CFR Part 52

ARAR

ARAR

ARAR

ARAR

If "hot spots" are excavated for treatment,
and the treated wastes are disposed of at a
single site, consolidation requirements
could be applicable or relevant and app .
priate. If all of the hot spots are within the
defined unit boundary, consolidation re-
quirements are not ARARs.

Consolidation of excavated materials that
can be classified as hazardous waste
makes these requirements applicable.

Land disposal requirements and restrictions
must be reviewed for each waste code.
Certain exemptions apply to some waste
types.

Guidelines concerning odor control and
Stale APEN would be applicable or rele-
vant and appropriate for the Skinner site.

*State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

iliilllllllliilliiil^iiiilliiiiiiilii
5. Container Storage (on-iite)*

i i j l i i j j j i j l j i j i j i j i i i i l i i i l i i i i i^

ConUinen of hazardoui waste must be:

• Maintained in good condition
• Compatible with hazardoui watte to be

stored
• Closed during storage (except to add or

remove waste)

Place containers on a sloped, crack-free
base, and protect from contact with
accumulated linuid Provide containment
system with a capacity of 1 10% of the
volume of containers of free liquids.

Inspect container storage areas weekly
for deterioration.

Remove spilled or leaked waste in a timely
manner to prevent overflow of the con-
tainment system.

Keep containers of ignitable or reactive
waste at least SO feet from the facility's
property line.

Keep incompatible materials separated
by dike or other barrier.

At closure, remove all hazardous waste
and residues from the containment
system, and decontaminate or remove
all containers, liners.

Storage of waste regulated under LDR must
be in accordance with 40 CFR 268. When
such storage occurs beyond one year, the
operator bears the burden of proving that
such storage is solely for the purpose of
accumulating sufficient quantities to allow
for proper treatment and disposal.

;;;;;;i;;;i;iii;;j(Si|*(iiii(i$li*(i^iii!:iii!;i;;i!i

RCRA hazardoui waste (listed or
characteristic) held for a temporary
period before treatment, disposal, or
storage in a container (i.e. any port-
able device in which a material is
stored, transported, disposed of, or
handled).

ii;jii;i;iii;iii;i:i;i;eii^i!:i:iiii!!;i!i!!iiii!

40 CFR 264.171 through 173

40 CFR 264.175

40 CFR 264.174

40 CFR 264. 175

40 CFR 264. 176

40 CFR 264. 177

40 CFR 264. 178

40 CFR 268.50

ARAR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

:!;!:!i!!!;!;!;!j!H;iJ!;i^iiiiiiSSiisi;:!:iHJi|i;!|!j!!liii!j!!

Storage of containerized hazardous
wastes on site would make these require-
ments applicable.

•Slate of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

Action AEAR

5. Container Storage (on-site)* (cont.) Guidelines for the storage of residential,
commercial, and institutional solid waste.

Nonhazardous solid waste held for a
temporary period before treatment,
disposal, or storage elsewhere in a
container.

40 CFR 243.200 ARAR

6. Discharge of Water Treatment
System Effluent*

Applicable federal water quality criteria
for the protection of aquatic life must be
complied with when environmental fac-
tors are being considered.

Applicable federally approved stale water
quality standards must be complied with.
These standards may be in addition to or
move stringent than other federal stan-
dards under the CW A.

The discharge must be consistent with the
requirements of the stale's Water Quality
Management Plan approved by the U.S.
EPA.

Use of best available technology (BAT)
economically achievable is required to con-
trol toxic and nonconventional pollutants.
Use of the best conventional pollutant
control technology (BCT) is
required to control conventional pollutants.
Technology-based limitations may be de-
termined on a case-by-case basis.

The discharge must conform to applicable
water quality requirements when the dis-
charge affects a state other than the certi-
fying state.__________________

Surface water discharge of treated
effluent.

Surface water discharge of treated
effluent.

Clean Water Act (CWA)

40 CFR 122.44

ARAR

ARAR

Surface water discharge of treated
effluent.

Surface water discharge of treated
effluent.

CWA Section 208(b)

40 CFR 122(a)

ARAR

ARAR

Surface water discharge affecting
waters outside of the state.

40 CFR 112.44(d)(4) Not ARAR

Where slate regulations are more stringent
than federal water quality standards, the

ie ion<Urds will be applicable to direct
discharges. The Ohio Environmental
Protection Agency (OEPA) has authority
under 40 CFR 131 to implement direct
discharge requirements within the state,
and should be contacted on a case-by-case
basis when direct discharges are contem-
plated.

If treated effluent is discharged to surface
waters, these treatment requirements will
be applicable. Permitting and reporting
will be applicable only if the effluent is dis-
charged at an off site location. OEPA is
the permitting authority and should be con-
tacted to determine effluent standards.

No discharge from the Skinner site is ex-
pected to affect surface waters outside
the State of Ohio.

•State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
Federal Requirements

Action Citation AiUR
6. Discharge of Water Treatment

System Effluent (cont.)*
Discharge limitations must be established
for all toxic pollutants that are or may be
discharged at levels greater than those
that can be achieved by technology-based
standards.

Discharge must be monitored to include:

• The mass of each pollutant
• The volume of effluent
• Frequency of discharge and other mea-

surements as appropriate.

Approved test methods for waste con-
stituents to be monitored must be followed.
Detailed requirements for analytical pro-
cedures and quality controls are provided.
Monitor and report results as required
(at least annually).

Comply with additional conditions
such as:

• Duty to mitigate any adverse effects of
any discharge.
Proper operation and maintenance of
treatment systems.

Develop and implement a Best Manage-
ment Practice (BMP) program and in-
corporate measures that prevent the
release of toxic constituents to surface
waters. The BMP Program must:

Establish specific procedures for the con-
trol of toxic and hazardous pollutant spills.

Surface water discharge of treated
effluent.

40 CFR 112.44(e) ARAR

Surface water discharge of treated
effluent.

40CFR112.44(i) ARAR

40 CFR 122.440) ARAR

40 CFR 122.41(1) ARAR

Surface water discharge of treated
effluent.

40 CFR 125.100 and 104 ARAR

Exact limitations are based on review of
the proposed treatment system and receiv-
ing water characteristics, and are usually
determined on a case-by-case basis. OEPA
is the permitting authority and should be
contacted to detemiine effluent limitations.

These requirements are generally incorp-
orated into permits, which are not required
for on-site discharges. The substantive re-
quirements are applicable in that verifiable
evidence must be offered that the discharge
standards are being met. OEPA is the per-
mitting authority and should be contacted to
determine monitoring and operational
requirements.

These issues are determined on a case-by-
case basis by the National Pollutant Dis-
charge Elimination System (NPDES) permit-
ting authority for any proposed surface water
discharge of treated water.

*State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

iliiliiiiiiiiiiiilllillliiiili;
6. Discharge of Water Treatment

System Effluent* (conl.)

7. Storm Water Discharge

8. Disposal of Nonhazardous Waste

9. Excavation

iiiiiiiliiiiiii^liiwli^i^i^iiliiili
• Include a prediction of direction, rale of

flow, and total quantity of toxic pollutants
where experience indicates a reasonable
potential for equipment failure.

• Assure proper management of solid and
hazardous waste in accordance with
regulations promulgated under RCRA.

Sample preservation procedures, contain-
er materials, and maximum allowable hold-
Ing times are prescribed.

Comply with substantive requirements of a
NPDES permit for storm water discharges.

Comply with requirements to select and/or
construct and operate solid waste disposal
facilities in order to prevent adverse effects
to human health or environment.

Area from which materials are excavated
may require cleanup to levels established
by closure requirements.

Movement of excavated materials to a
previously uncontaminated, on-site location
may trigger land disposal restrictions.

Control activity to minimize odorous air
emissions.

Control activity to minimize paniculate
matter emissions.

iiill;:!ii:;:ijj^e^|ii^^!i;i;iiiiiii!

Surface water discharge of treated
effluent.

Storm water discharges associated
with industrial activity through muni-
cipal separate storm sewer systems
or to the waters of the United Slates.

Nonhazardous solid waste disposal.

Disposal by disturbance of hazardous
waste and moving it outside the unit
or area of contamination.

Materials containing RCRA hazard-
ous wastes subject to land disposal
restrictions.

Excavation activities resulting in odor-
ous air emissions.

Fugitive dust emissions from excava-
tion activities.

i!!ii!!!!!!!i!!ii!iiii!ltiii|i^!i!!!!iiiii!!!i!i!i!!i

40 CFR 136.1-136.4

40 CFR Parts 122, 123. 124 and
Section 402(p) of the CWA

40 CER 257
40 CFR 241

40 CFR 264 Disposal and Closure
Requirements

40CFR268SubpartD

40 CFR 52

40 CFR 51

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

iii:i;ii;!!!ji!;!!!;i!iii;^iiiii«iii)iiii:!;i;!i!iii!iii!jijl!iji!

The Skinner site, if capped, will have itonn
water discharge leaving the site. The
substantive requirements of a NPDES
storm water discharge permit may be
applicable.

RCRA requirements set standards for land
disposal facilities for nonhazardous solid
wastes.

If the excavated materials can be classified
as hazardous wastes, the disposal and clos-
ure requirements would be applicable.

For wastes that can be classified as re-
stricted hazardous wastes, the restrictions
are applicable as defined in 40 CFR 268.
Land disposal is prohibited for these wastes
unless they are treated to defined standards.

Guidelines concerning odor control and
state APEN would be applicable or rele-
vant and appropriate for the Skinner site.

During excavations, care must be taken to
control paniculate dust emissions.

*Slale of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

Action A8AR

10. Incineration (on-site) Design, construct, operate and maintain
a hazardous waste incinerator in accord-
ance with RCRA.

Chemical and physical analysis of the waste
feed.

Conduct Trial Burn

No further requirements apply to inciner-
ators that only bum wastes listed as hazard-
ous solely by virtue of the characteristic
of ignitability, oonosivity, or both; or the
characteristic of reactivity if the wastes
will not be burned when other hazardous
wastes are present in the combustion zone;
and if the waste analysis shows that the
waste contains none of the hazardous
constituents listed in Part 261, Appendix
VIII of RCRA.

Performance standards for hazardous
waste incinerators:

• Achieve a destruction and removal effi-
ciency of 99.99% for each principal or-
ganic hazardous constituent in the waste
feed and 99.9999% for dioxins.

• Reduce hydrogen chloride emissions to
l.8kg/hror l%of the HCI in the slack
gases before entering any organic chem-
ical pollution control device.

Monitoring of various parameters during
operation of the incinerator is required.
These parameters include:

Combustion temperature
Waste feed rate
An indicator of combustion gas velocity
Carbon monoxide content of exhaust gases.

Incineration of RCRA hazardous
waste on site.

Incineration of RCRA hazardous
waste.

Incineration of RCRA hazardous
waste on site.

40CFRSubp«rtO

40 CFR 264.341

40 CFR 264.344

ARAR

ARAR

ARAR Although incinerator permitting require-
ments of 40 CFR 264.344 are not applicable
to CERCLA sites, the trial bum require-
ments of this section may be appropriate
and relevant.

Incineration of hazardous waste on
site.

40 CFR 264.342 and 343 ARAR

Incineration of hazardous waste on
site.

40 CFR 264.343 ARAR

•State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

Citation ASAR

10. Incineration (on-site) (cont.) Control fugitive emissions either by:
• Keeping combustion zone sealed or
• Maintaining combustion zone pressure

lower than atmospheric pressure.

Dispose of all hazardous waste and resi-
dues, including ash, scrubber water, and
scrubber sludge from an incinerator.

Design system to provide odor-free oper-
ations.

File an APEN with the state to include
estimation of emission rate for each pollu-
tant expected.

Include with the filed APEN the following:

1. Modeled impact analysis of source
emissions.

2. BACT review for the source operations.

Predict total emissions of volatile organic
compounds (VOCs) to demonstrate that
emissions do not exceed 450 Ib/hr, 3,000
Ib/day, or allowable emission levels from
similar sources using RACT._______

Incineration of hazardous waste on
site.

Closure of hazardous waste inciner-
tor.

40 CFR 264.345

40CFR264.351

ARAR

ARAR

Incineration of hazardous or nonbaz-
ardous waste on site.

CAA Section 101 and 40 CFR 52

40 CFR Part 52

ARAR

ARAR

This additional work and information
is normally applicable to sources
meeting the "major" criteria and/or
to sources proposed for nonattain-
menl areas.

Incineration of hazardous or non-
hazardous solid wastes in a
nonaltainmem area.

40 CFR 52 ARAR

40 CFR 52 ARAR

Hazardous waste management require-
ments under RCRA (including .eatment,
storage and disposal) may apply to inciner-
ator ash, scrubber water and scrubber
sludge if these materials exhibit a charac-
teristic of a hazardous waste or were gen-
erated from the incineration of a listed haz-
ardous waste.

Odor regulations are intended to limit nui-
sance conditions from air emissions.

The State of Ohio will have particular inter-
est in emissions for compounds on their
hazardous, toxic, or odorous list. Stale may
identify further requirements for permit
issuance after first review. These provisions
follow the federal prevention of significant
deterioration (PDS) framework with some
modifications.

Additional requirements could include am-
bient monitoring of emission control
equipment, or design provisions to match
Lowest Achievable Emissions Rate
(LAER). While a permit is not required
for an on-site CERCLA action, the substan-
tive requirements identified during the
permitting process are applicable.

Since the Skinner site is located in an ozone
nonattainmenl area, RACT could coincide
with the BACT review suggested under the
PSD program.

*State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

i;|i|iiji|P;iiiliiilii4iiii|;:ii!:iii
10. Incineration (on-iile) (conl.)

11. Land Disposal (off-tile)

12. Land Disposal/Placement (on-sile)

|!jj|i|j|;ii|;|!i!i;|!|;!ii$i$^

Verify that air emissions operations
do not exceed levels expected from
sources in compliance with hazardous air
pollution regulations.

Guidelines for the thermal processing of
solid wastes including; design, and/or water
quality, aesthetics, safety, residue manage-
ment, general operations and records.

Certain types of RCRA hazardous wastes
are restricted from land disposal and treat-

wastes can be land disposed.

Transportation of RCRA hazardous wastes
is regulated under both RCRA and Depart-
ment of Transportation (DOT) regulations.

Land disposal of RCRA hazardous waste
must be in units that meet minimum tech-
nology requirements under RCRA.

Off-site solid waste land disposal units must
meet the federal guidelines for the land
disposal of solid wastes.

Landfills must be designed and operated to
prevent the migration of waste from the
landfill. Requirements vary for existing
landfills, new or replacement landfills, and
expansions of existing landfills. Minimum
technology requirements apply to new,
replacement and expansion of existing
landfills.

ii||;i;||;;)r^i^iqiliisii*(:^iiiii;il

Operation of Supeifund site emissions
control devices.

Incineration of nonhazardous solid
waste on site.

Materials containing RCRA hazard-
ous wastes (characteristic and listed)
subject to land disposal restrictions

Transportation of hazardous waste
off-site.

Land disposal of RCRA hazardous
wastes off-site.

Land disposal of nonhazardous solid
wastes off-site.

RCRA hazardous waste was placed
or disposed of in a land disposal unit
after 1 1/19/80; or CERCLA actions
at the site constitute disposal as defined
under RCRA.

;ii!;i!;ii:!;ii!;:;:!i^|»i^;;ii;|iiiiiii:;iiiiii!

40CFR61

40 CFR Part 240

40CFR268

40 CFR 263, 49 CFR 100-199

40 CFR 264.301

40 CFR 241

40 CFR 264.301, 40 CFR 264
SubpartN

ARAR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

illlilPlllip^iW^wilsiiliiiiiiiliiiiiillii
Standard pertaining to leak detection of
volatile hazardous air pollutants (VHAP)
and reporting requirements.

Land disposal requirements and restrictions
must be reviewed for each waste code.

types and for wastes generated from
CERCLA sites.

Certain exemptions apply to landfill require-
ments. A thorough review of 40 CFR 264
(Subpart N) is required.

•State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

Action Prerequisite^ Citation
12. Land Disposal/Placement (on-iite)

(com.)
Landfills must be closed lo minimize
need for further maintenance and control;
minimization or elimination of post-closure
escape of hazardous waste, hazardous
constituents, leachate, contaminated run-
off or hazardous waste decomposition
products.

Certain types of RCRA hazardous wastes
are restricted from land disposal and treat-
ment standards must be met before these
wastes can be land disposed.

Land dispsoal units for nonhazardous
solid wastes must meet the federal guide-
lines and criteria established for these units.

Land disposal/placement of hazardous
waste on site.

40 CFR 264.310 CFR 264.117-
120

ARAR See "Closure In-Place (capping)"

Materials containing RCRA hazard-
ous wastes subject to land disposal
restrictions.

Land disposal of nonhazardous solid
waste on site.

40CFR268

40CFR257
40CFR241

ARAR

ARAR

13. Tank Storage (on-site) Tanks used lo store hazardous waste must
be:

Designed, installed and operated lo pre-
vent the release of hazardous wastes.
Be provided with secondary containment
system designed to prevent the release
of hazardous wastes.

Be inspected daily for releases or deter-
ioration.

At closure, hazardous waste must be
removed from the tank system and the
tank system must be decontaminated.

Storage of waste regulated under LDR must
be in accordance with 40 CFR 268. When
such storage occurs beyond one year, the
oper- ator bears the burden of proving that
such storage is solely for the purpose of
accumulat- ting sufficient quantities to allow
for proper treatment and disposal.______

RCRA hazardous waste stored in a
lank prior to treatment, disposal or
additional storage elsewhere.

40 CFR 264.192-195 ARAR

Tank storage of RCRA hazardous
waste.

Materials containing RCRA hazard-
ous waste subject lo land disposal
restrictions.

40 CFR 264.197

40 CFR 268.50

ARAR

ARAR

•State of Ohio Requirements are found in Table 2.3.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

iiiiiililiiiHiiiiiiiiSisfeiiiiiiiiiiiliiliiiiii
14. Treatment (on-iile)

15. Underground Injection (on-site)

iiiiiiliijiiillijil^iiiiiili^m^ij^ilii!
Tanks used to treat hazardous waste must
comply with design, containment, opera-
tion, inspection, release response and
closure requirements.

Treatment of hazardous waste in piles
must be performed in accordance with
federal design, operation, monitoring and
closure requirements.

Standards for miscellaneous units (long-
term retrievable storage, thermal treat-
ment other than incinerators, open burning.
open detonation, chemical, physical, and
biological treatment units using other than
tanks, surface impoundments, or land treat-
ment units) require new miscellaneous units
to satisfy environmental performance stan-
dards by protecting ground water, surface
water, and air quality, and by limiting surface
migration.

Treatment of wastes subject to land disposal
restrictions must attain levels achievable by
best demonstrated available treatment tech-
nologies (BOAT) for each hazardous consti-
tuent for each listed waste.

Control of air emissions from the treat-
ment unit.

(1) Prohibitions on injection.
(2) Applicable criteria and standards

;;!;i:::i;p;!;;;i!^«!^Uisitti(!^;!iiHiiii;i:i:i

Treatment of RCRA hazardous
waste in tanks.

Treatment of RCRA hazardous
waste in piles.

Hazardous waste treatment units
that do not meet the definitions of units
regulated elsewhere under RCRA.

Treatment of RCRA hazardous
waste on site.

Waste treatment unit generating air
emissions.

RCRA hazardous waste managed
under CERCLA action constituting
disposal as defined under RCRA.

ii!i;!;i;iii;!iiii;iii;^il<^:HH!i!:i!!i;i|i!;!li

40CFR264SubpartJ

40CFR264Subp»rtL

40CFR264SubpartX

40CFR268SubpartD

40CFR61

40 CFR 144-148
40 CFR 265 Subpart R

A8AR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

il!;:!::iiii;!H!;i!!!iii:|^ili*!(i^J»iJi|iiiiiiiiiiiiii!iii!ii!!!i!

Thete requirements would be applicable
to the construction and operation of treat-
ment unit! for the treatment and/or dis-
posal of hazardous wastes.

These requirements cover the disposal of
any Skinner site wastes that are defined
as restricted hazardous wastes.

Guidelines concerning odor control and state
APEN would be applicable or relevant and
appropriate for the Skinner site. These
guidelines are presented in the "Air
Stripping" section of this table.
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TABLE 2.2

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site

Federal Requirements

AHAR
16. Waste Piles-Storage (on-iite) Waste piles used to store hazardous waste

on site must be:
Designed and installed with a liner and
leachate collection system to prevent
migration.
Designed to control run-off and run-on.

Waste piles must be inspected during
construction and operation.

At closure of the waste pile, all hazardous
waste residues and equipment must be
removed and/or decontaminated.

Waste piles that are closed with waste in-
place are subject to regulation as landfills.
Waste piles that are inside a structure are
not subject to regulation._________

On-site storage of a RCRA hazard-
ous waste in waste piles.

40 CFR 264.251 ARAR The U.S. EPA Regional Adminstrator can
exempt an owner or operator of a waste
pile from the design requirements of 40
CFR 264.251 (a).

40 CFR 264.254 ARAR

40 CFR 264.250 ARAR See "Land Disposal/Placement (on-sile)"

*Slale of Ohio Requirements are found in Table 2.3.
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TABL*. 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

;;i;i;i;i:i;;;;:;i;;;;;:;i;i;:;X*i«it(;:;:;;;:;i;;i;:;;;i::;;;;:;:;:
1. Air Emissions

>. All action* resulting in tir
emissions

::::!:!:!H:|:^!:iii:i:i:i'i^ilJS^^iiift&^:-:'i^:-:^-:->:^i-:-::i-:-

Issuance of a Permit to IncUll (PTI) prior to intulUlion
or construction of equipment which may be a source of
•ir contamination. Plant mutt demonstrate best
available technology and preserve the quality of the air.

Issuance of a Permit to Operate (PTO) after
condition* required in the PTI have been met.

Conduct performance letting on equipment to measure
air cmitfionf

Elimination of nuisance condition* that endanger
bealth, safety, or welfare of the public or cause
penonal injury or property damage.

Air cleaning device regulation* and preparation of
equipment malfunction abatement plant.

Prepare for air pollution alerts, warnings, and
emergencies.

No hazardous waste facility shall emit any paniculate
matter, dust, fumes, gat, mitt, smoke, vapor or odorous
substance that interferes with the comfortable
enjoyment of life or property or it injurious to public
health.

Establishes allowable stack heights for on- site air
containment sources (paniculate dust, fumes, gas, mist.
smoke, vapor, odors) based on good engineering
practice.

;:;ij:^:::;;!:::;:;;i!;:lSwi(Jiiisjii^iiiii!ili!jijii;;ii!iiii;;;;

Installation or construction of equipment which
may be a source of air contamination.

Movement of earth or incineration resulting in air
emissions from hazardout watte.

Air contaminant source emitted from a tuck.

;!;;;;;;;;|i|l|;;!;i5:wiW;i;i!i|$Hli!iiil

Ohio Administrative Code (OAC)
Ohio EPA Implemented Rules -
Permit to Install and Operate an
Air Contaminant Source
OAC 3745-31-02
OAC 3745-31-05

OAC 3745-35-02

OAC 3745-15-04

OAC 3745-15-07
OAC 3767-13
OAC 3734-02

OAC 3745-15-06

OAC 3745-25-03

Ohio Revised Code (ORCl
3734.02(1)

OAC 3745-16-02

:4*A*

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

:!i;;;;i:;;:ii;;;;;i;;;i;;;H;j:;;ii;€^iriiEn:isi;;^

Technical requirements of permit review mutt be
followed.

Technical requirements of permit review must be
followed. PTO application may be placed on
registration status.

Substantive requirement* may be applicable.

Guidelines covering elimination of nuisance conditions
and noxious odors.

OAC - General Rules

Emergency preparation plan may be required.
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TABL- 2.3

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

• : • : • : • : • : • : • : • : • : • : • : • : • ; • : • : • -i'talt^ • : • : • : • : • : • : • : • : • : • : • : • : • : • : • :
::::::::::::::::::::::::::::':: A*H*lK::::::::::::::::::::::::::::::

b. Closure, Consolidation, Incineration, Land
Disposal, and Waste Piles Storage

c. Incineration

d. Incineration and Capping

e. Incineration, Capping and Wastewater
Treatment

f. Incineration, Capping, Waslewater
Treatment and Tank and Container
Storage

g. Open Burning

!ii;;;!i;i;!iji;;;;ji!i;i;i;i;i;s^i»iiiiii(^;;;;;i;i:;;;!;;;;;;;i;;iiiiiiii

Limitation of emissions of total suspended paniculate
matter. Maintenance of the standards shall be assured.

Fugitive dust emissions shall be minimized through the
implementation of reasonable control technology.

Standards for grading visible emissions.

All emissions of fugitive dust shall be controlled.

Paniculate matter limits and odor restrictions from
incinerators.

Primary and secondary ambient air quality standards
must be assured for sulfur dioxide; monitoring,
recordkeeping and reports may be required. Emission
limits based on size of unit.

Maintenance of ambient air quality standards for NO2
must be assured.

Stationary sources must minimize emissions of NOx
through control techniques and operating practices.

Maintenance of ambient air quality standards for
carbon monoxide, ozone, organic material and
non-methane hydrocarbons.

Comply with emission limits from specific equipment
cited and/or implementation of best available
technology and operating procedures.

Open burning actions must be authorized by OEPA.
Exemptions/restrictions apply if outside a restricted
area.

:;j;;;;;:;:;:ii:::;::;;:;;jfei(4ii.ife(W;;;;;;;;;i;ii;;;;;i;i;;::

Sources of paniculate matter.

Fugitive dust emissions.

Sources of paniculate matter.

Sources of sulfur dioxide.

Sources of oxides of nitrogen.

Source of carbon monoxide, hydrocarbons.
organic material and volatile organic compounds.

Sources of photochemically reactive materials.

Open burning within/outside restricted
(municipality) areas.

;;;;!!i;;:;;;;;;;;;i&*jiiiii;:;:;;;;;;;i;;;;ii:

OAC 3745-17-02

OAC 3745-17-05

OAC 3745- 17-07

OAC 3745-17-08

OAC 3745-17-09

OAC 3745-23-02,05,06

OAC 3745-23.01. 04.06

OAC 3745-21-02,05,07 .08

OAC 3745-21-07,09

OAC 3745- 19-03.04

i*MK

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;i;i!;;:ii;>::;:;;;;^:s;:;:;:::;^iiimiii»i*;;;;:;:;:;;;;;;;ii;i;;;i;;i;;;;;;;>

Emissions from non- slack sources.

Emissions from Macks with opacity limits.

Pcruiiu to sites which have fugitive emissions of duct.

Limit! based on throughput.

Applicable to actions with combustion of off gases.

Applicable to actions with combustion of off gases.

Applicable to actions with combustion of off gases or
volatile emission releases.

Skinner Landfill is in a Priority 1 County area and
requirements are applicable to all photochemical
emission sources.

Skinner Landfill is outside a restricted area.
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Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

;!:;;j:!iji;*!H#J#!#l;rVt^*;;;*;;;*;;:*;;;:;*;
2. Clean closure (removal)

3. Closure in-place (capping)

: • :• :•:•:•:':•:•:•:• ' • , •:•:•:• ' •D"Mikiiii*U îii; •••'••'••'•• '• •:•:•:•:•:• : •:•:•:•:•• : • : • : • : • : • : • : • : • : • : :-:-:-:-:-:*WHMM-WWI|-:-:-: • : . : • : • : • : • : • : . : . ; • : • : • : • :

General performance standard requires minimization
of need for further maintenance and control;
minimization or elimination of post-closure escape of
hazardous waste, hazardous constituents, leachale,
conuminanted runoff, or hazardous waste
decomposition products. Similar to equivalent federal
standard.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

filling, grading, excavating, building, drilling, raining on
land when hazardous waste or solid waste facility was
operated is prohibited without authorization from
Director of OEPA.

Disposal or decontamination of equipment, structures.
and soils.

Any site which has or will affect waters or the State
must comply with the substantive requirements of
Section 401 Water Quality Criteria.

General performance standards similar to
federal standards requiring a final cover
designed and constructed to be protective of
human health and the environment. After
capping, the owner/operator must maintain the
integrity and effectiveness of the final cover,
continue to operate leachale collection and
removal systems, and prevent mn-on and
run-off from damaging the final cover.

Prohibition against unauthorized storage, treatment or
disposal of hazardous waste.

i;i;;:;:;;;:;;;;;i;i;i;i;:irir,^iiiite6i!jiii!ii!;;!i!!;!!i;!il;!
Disturbance of hazardous waste (listed or
characteristic) and movement of waste outside of
the unit or area of contamination. Not applicable
to undisturbed material.

Management of waste or impacted
environmental media.

"Digging" where hazardous or solid waste facility
was located.

Contaminated soil from dredging or soil disturbed
in the course of drilling or excavation which is
contaminated with hazardous waste.

Dredging, filling, obstructing or altering waters of
the State.

Disposal of hazardous waste (listed or
characteristic) in a land disposal unit.

;:!:;i;ii:!ij;i;;l;iiiiiii!Jiii;i;j!!;|i!!j;|!|!;
OAC 3745-55-10,11,12
(Closure Performance Standard)
OAC 3745-56-28. 3745-56-68
OAC 3745-50-58
OAC 3745-54- 14 through 99

OAC 3745-52-1 1
OAC 3745-54-13

ORC 3734.02(H)

OAC 3745-55- 14

OAC 3745-32-05

OAC 3745-57-10
OAC 3745-50-58
OAC 3745-54-14 through 99

ORC 3734.02(F)

A*AR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;;;i:;;!:!;;;;;;:i;i;;!;:;:;;;;;:;:;:te<)fiiii.eji|i:;i;:;;;;;;i;;;!::;::i:;;i:;;;i;;;i;:

Pertain to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).

Pertains to any site where hazardous or solid waste is
located.

.
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TABL_ 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

•:!:•:!:•:::::::::•:•:•:::;::: :fccij*iii •:•:•:!:!:::::::::::!:::::•:!:

3. Ckxutc in-place (capping) (com.)
:>::::::::':;::::::::::::i::-::Riii|lil|^iiiiii':::^:::i;:::::-:;:-:::::::;:'

Prohibition against "digging" where • hazardous waste
facility was operated.

Submit information such as facility description, waste
characteristics, equipment descriptions, contingency
plan, facility location, topographic map.

30-year post-closure care including preparation and
implementation of a post-closure plan, property access
restrictions and notifications, and ground water
monitoring.

Closure performance standards for hazardous waste
management facilities.

Closure performance requirements for sanitary landfill
facilities.

Establishes allowable methods of solid waste
disposal; sanitary landfill, incineration,
composting. Prohibits management of open
burning and open dumping.

Prohibition against "digging" where a solid waste
facility was operated.

Dams, dikes, and levees must be designed, constructed.
operated and maintained to prevent failure.

;;;:;!:;;;;;!;;;;;;;;;;;;;^i$Mli»fc<rti;i;;;;;::;:;:;;;;;;;:;;;

Any site that will have treatment, storage, or
disposal or hazardous waste occuring on-she or
has existing areas of hazardous waste
contamination on-site that will be capped in place.

Disposal of hazardous waste (listed or
characteristic) in a land disposal unit.

Closure of existing hazardous wutc units.

Closure of nonhazardona sanitary landfills.

Management of solid waste.

Remediation activity involving the
construction, operation or altering of a dam, dike
or levee used to manage surface water or located
within a floodplain.

;:;:;;;:j:;:;;i*;iS&iiiiiii;:;:;::i;;;i;i|ii:;
ORC 3734.02(H)

OAC 3745-50-44

OAC 3745-55-1 1 through 20
OAC 3745-55-01

OAC 3745-66-10 through 20

OAC 3745-27-06 through 14

OAC 3745-27-05(A).(B), and (C)

ORC3734.02(H)

ORC 1521.06
OAC 1501.21-5,1 1,13.21

AtAft
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;i;;;;;;;;;!;;;i;;;;;;:;::;i;;;;;;;:;:Cbmiiito:is;;;;;:;:;:i;:;;h:;;;;:;;;;;;;;;;;:!:

Establishes substantive hazardous waste permit
requirements necessary for Ohio EPA to determine
facility compliance.
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~ 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

:;i:i!iii:::::::|i::ii:ii::i:::iMS*)l|:ii|i:::::::ii::::!^iii^ii-i

3. Closure in-pl«c« (capping) (com.)

4. Consolidation

i:ii|i|:i:|:|:i:!:i:i:!:|:!:|:!:ibiiiiiii!iiiiiii4^::!:i:!:::i:::!:!ii:ii:ii:i:

Hazardous wute facility mutt pose minimum advene
environmental impact, considering the itate of
available technology, the nature and economics of
various alternatives and other pertinent considerations.
Facility must also represent minimum risk of:
- contamination of surface and ground water
• fires and explosions
- accidents during transportation
- impact on health and safety
- air pollution
- soil contamination

Area from which materials are removed should be
restored in a manner which prevents further releases.

Consolidation in storage piles/storage tanks will trigger
storage requirements.

Requires any person generating a waste to determine
if that waste is a hazardous waste.

Requires analysis of hazardous waste prior to
treatment, storage or disposal.

Prohibition against "digging" where a hazardous waste
facility was operated.

Submit information such as facility description, waste
characteristics, equipment descriptions, contingency
plan, facility location, topographic map.

;;;;:;:::;:;i;;;:;:ii;;;!:r^.i«(«iitt(«ii:;;;;;:;:!:;;;^;ii;;;
Sites at which hazardous waste is located and/or
at which hazardous waste will be treated, stored
or disposed.

Disposal by disturbance of hazardous waste
(listed or characteristic) and moving of waste
outside of unit or boundary of contamioaled area.

Management of hazardous wast*.

Any site that will have treatment, storage or
disposal of hazardous waste occuring on-sitc or
has existing areas of hazardous waste
contamination on-site that will be capped in
place.

::::-:::-;:::::;i-:»3tii|ijij|::::::i:i;!:i::::::

ORC 3734.05(DX6)(c) and (d)

OAC 3745-55-10 through 19
OAC 3745-55-01

OAC 3745-55-92 through 97
OAC 3745-56-50 through 54
OAC 3745-50-58
OAC 3745-54-14 through 99

OAC 3745-52-11

OAC 3745-54- 13

ORC 3734.02(H)

OAC 3745-50-44

ARAB
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;:i:;:;:;;;i;i;i;:;!;;;:;:;::^::;:;:C!W*wi*|:;;;:;:i:;;;:;;;:;:^;;:;i;;;::;;i;

If "hot spots" are excavated for treatment, and the
treated wastes are disposed of at a single site,
consolidation requirements could be applicable or
relevant and appropriate. If all of the not spots are
within the defined unit boundary, consolidation
requirements are not ARARs.

Consolidation of excavated materials that can be
classified as hazardous waste makes these
requirements applicable.

Establishes substantive hazardous waste permit
requirements necessary for OEPA to determine
facility compliance.
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*> 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

mm\mmm:ii^mW\mm\-\
4. Consolidation (conL)

5. Container Storage (on-sile)

l^h-Hiii-i-i-iii-i-ihii-i-ifciiiiiiiwtfiii;:!:::!:-:!:!:!:!:!:;:!:!:;:!:;:

Establishes allowable method* of (olid wute
disposal by sanitary Undfill, incineration,
compouing. Prohibits management by open
burning and open dumping.

Solid wute facility closure requirements.

Prohibition against "digging" where a solid wute
facility was operated.

Dams, dikes and levees must be designed, constructed.
operated and maintained to prevent failure.

Hazardous waste facility must pose minimum advene
environmental impact considering the Mate of available
technology, toe nature and economics of various
alternatives and other pertinent considerations.
Facility must also represent minimum risk of:
- contamination of surface and ground water
- fires or explosions
- sccidents during transportation
- impact on health and safety
- air pollution
- soil contamination

Hazardous waste landfill design, operating, closure and
post-closure requirements.

Comply with the State Hazardous Waste Facility
Board requirements to install and operate a hazardous
waste management facility.

Hazardous waste facility must pose minimum idvene
environmental impact, considering the state of
available technology, the nature and economics of
various alternatives and other pertinent considerations.

Facility must also represent minimum risk of:
- contamination of surface and ground water
- fires or explosions

;:ji;:;i;:;::::;;;;;;;;;:;ft*ri^iiii4iGiii:;:i:i:iii:::::ii|;;;;i;
Management of solid waste.

Remediation activity involving the construction,
operation, or altering of a dam, dike or levee used
to manage surface water or located within a
floodplain.

Sites at which hazardous waste ia located
and/oral which hazardous waste will be treated.
stored or disposed.

Storage of hazardous waste on-site.

Sites at which hazardous waste is located and/or
at which hazardous waste will be treated, stored
or disposed.

:;;;;;;;:;;;;;;;:;;i&aii&:;:::;;;;;;:;;:;;;;
OAC 3745-27-OJ(A),(B) and (Q

OAC 3745-27-06 through 14

ORC 3734.02(H)

ORC 1521.06
OAC 1501.21-5.1 1.13,21

ORC 3734.05(DM6Xc) and (d)

OAC 3745-57-03 through 17

OAC 3734.05(D)

ORC 3734.05 (D)(6)(c) and (d)

**AR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

:;:i:;:;;ii;:;:;!;;;;:;:;;;;:;;i;;;:;t0miiieiiii:;:;;;;;:;:;;;i;;;:;i;ii;i;;;;:;;;>

j
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~ 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

AKAK
5. Container Storage (on cite)

(coot)
- accidents during transportation
- impact on health and safety
- air pollution
- soil contamination

Any watte or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

Containers of hazardous waste must be managed
in accordance with the State of Ohio Hazardous
Waste Management Rules.

Submit information such as facility description, waste
characteristics, equipment descriptions, contingency
plan, facility location, topographic map.

Container storage area must be closed in a manner
that prevents potential impact on human health and the
environment.

Management of waste or impacted
environmental media.

Hazardous waste (listed or characteristic) held
for a temporary period before treatment,
disposal, or storage in a container (i-e. any
portable device in which a materials is stored,
transported, disposed of, or handled).

Any site that will have treatment, Morage or
disposal of hazardous wast* occurbf on-she or
has existing areas of hazardous wast*
contamination on-sit* that will be capped in place.

Closure of hazardous waste container storage
unit.

OAC 3745-52-11
OAC 3745-54-13

OAC 3745-55-71 through 78
OAC 3745-50-58
OAC 3745-54-14 through 99
OAC 3745-51-07

OAC 3745-50-44

OAC 3745-55-11 through 14

ARAR

ARAR

ARAR

ARAR

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored
or disposed (or have been disposed).

Storage of containerized hazardous wastes on site
would make these requirements applicable. Stale of
Ohio requirements may be more stringent than
federal requirements.

Establishes substantive hazardous waste
management requirements.

6. Discharge of Water Treatment
System Effluent

Comply with State of Ohio National Pollution
Discharge Elimination System (NPDES) requirements
for the discharge of any pollutants.

Discharge to the waters of the State of Ohio. ORC 6111.04 (Ohio Water
Pollution Act) OAC
3745-33-02 through 05
OAC 3745-32

ARAR This section does not apply to the discharge of
sewage, industrial waste, or other wastes into a
sewage system tributary to a treatment works.
Discharges into a POTW in violation of a
pretreatment program applicable to such publicly
owned treatment works are not authorized. TV
director of the OEPA may require the submission of
such plans, specifications and other information as he
deems relevant.

Comply with national effluent standards.

Any discharge to surface waters must be in
compliance with:
1. Sample analytical and collection procedures;
2. Qualitative criteria protective of the receiving

water body, and
3. Mixing zone requirements.___________

Discharge of waters to surface waters of the
State of Ohio and any affected on-site surface

ORC6I11.042

OAC 3745-1-03 through 06

ARAR

ARAR
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TABLt 2J

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

*!:i:i:;;;*;#;:;:;;!*j;rV*^;*;:!*!:i;;:j#;;;;;:i:;

6. Discharge of Water Treatment System
Effluent (cant.)

7. Discharge to Publicly Owned
TreatmenlWorks (POTW)

I. Excavation

;;;:;;;;;;;;;;;;;;;;;;;:;;;:;;;:R^Mir^iii;;:;;;;;;;;:;;;;;;:;:;;;:;;;;;;;

Instream witen chall be maintained and protected
(Antidegiadalion Policy)

Water quality to be better than the criteria in
Ihcac rulef and exceed* thote levels necessary
to support propagation of fish, shellfish, and
wildlife and recreation in and on the water.

Water use designations for stream segments
within the Mill Creek basin.

Prevention of noxious exhalations or odors,
obstructions or pollution of water courses.

Comply with established pretreatment standards,
restrictions, and reporting requirements.

Comply with prohibited discharges that create
hazards, or interfere with POTW operations.

Comply with Stale of Ohio requirements for discharge
to non-targeted POTW.

Authorization from the director of the OEPA is
required to engage in filling, grading, excavating,
building, drilling, or mining on land where a hazardous
waste facility or solid waste facility is or was operated.

Prohibition against "digging" where a hazardous or
solid waste facility was operated.

Area from which materials are excavated may require

cleanup to levels established by closure requirements.

;;;:;;;:::;:;;;;;;;:;;;;;;|Sf«^WWi(i;:;;::!;i!;;iii::;;;i;:;:

Discharge to the waters of the State of Ohio
which would interfere with or become injurious to
existing designated users.

Waste treatment of new or existing point source
discharges

Discharge of waters to the Mill Creek River
basin.

Nuisance condition.

Discharge to POTW with pretreatment program.

Discharge to POTW with pretreatment program.

Discharge to POTW without authorized
prctreaunenl program.

Solid or hazardous waste facility.

Disturbance of hazardous waste and moving the

waste outside the unit or area of contamination.

;:::;;!;!;;;!;:;;;;&«&;;;;;;;!:;;;;:;;;!;

OAC 3745-1 -05A

OAC3745-I-05B

OAC 3745-1-30

OAC 3745-31

ORC 3767

OAC 3745-3

OAC 3745-3-04

OAC 3745-36

OAC 3745-27-13

ORC 3767. 13

OAC 3745-55-10 through 20

OAC 3745-56-50 through 60
OAC 3745-57-01 through 18
OAC 3745-50-58
OAC 3745-54- 14 through 99

A*AX

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;i;;;:;;:;;;;:;;;;;;;;;;;;;;;;;;:;:;;fci)mriii!r>jsi:;;;::;;;;;;:;;;;;;;;;;;:;;H:;;;:;:

Director shall require the most stringent statutory
and regulatory controls for waste treatment and
feasible management and regulatory programs to be
applied to non-point sources.

If the excavated materials are classified

as hazardous wastes, disposal and closure
requirements would be applicable.
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TABL- 2.3

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

:iii:;:ii;;ii;i;lii!:i!!;|;;;;iittii|iiiiijl;!i!i!i!!!ii;:;;|;|:i;i;;li
8. Excavation (cent.)

9. Ground Water Wells - Insullation

10. Incineration (on-tite)

(Category 1 of Table 13, air emissions, also
addresses ARARs far incineration.)

;::;;;;:;;;;;;;;;;;;;;;:;::;;:;;i^Miti»ii»«iii:;:;;!;;;::i:;:;:;:;;:;;:;;;;::;
Analysis, evaluation and characterization to
determine if excavated material is hazardous

or nonhazardous.

Dams, dikes and levees must be designed, constructed,
operated and mainuincd to prevent failure.

Minimum construction requirements for new (round
water well, maintenance requirements, abandonment
requirements, and restrictions on disposal into wells.

Comply with the Slate Hazardous Waste Facility
Board requirements to install and operate a hazardous
waste management facility.

Incineration of hazardous waste must be in
accordance with the Stale of Ohio Hazardous Waste
Rules.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

Incinerator and ancillary equipment must be closed in a
manner that prevenu potential impact on human health
and the environment.

Esublishes allowable suck heights for on-site
air contaminant sources (paniculate, dust,
fumes, gas, mist, smoke, vapor, odors) based on
good engineering practice.

;;i;i;;;;;;;;:;;;:;:!:;:;:ft^(iW«(J;;i|i|;i;i;iii;i;!;ii;i;i
Excavation of impacted soils and/or wastes.

Activity involving the construction, operation, or
altering of • dim, dike or levee lued to manage
surface water or located within a floodpUin.

Ground water wells on site that will be intuited or
have been installed since February 15, 1975.

Incineration of hazardous waste on site.

Incineration of hazardous wast* oo site.

Management of waste or impacted
environmental media.

Closure of incinerator used to treat/ dispose of
hazardous waste on site.

Air contaminant source emitted from a
suck.

;;:;;:;;;;::;:::;;;6(ijiiiW:;:::;;;;;i;;;;;;;;
OAC 3745-52-11
OAC 3745-54-13

ORC 1521.06
OAC 1501:21-5. 11,13,15,21

OAC 3745-9-04 through 11

ORC 3734.05(D)

OAC 3745-57-40 through SI
OAC 3745-50-44 and 62
OAC 3745-50-5g
OAC 3745-54-14 through 99

OAC 3745-52-11
OAC 3745-54-13

OAC 3745-55-11 through 14

OAC 3745- 16-02

AftAR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;;;;;;:;:i:;;!:;;;:i:;;;;;:;;;;i:;;;:tei>irjrii«nii;:i;:;:;:;;;;;;;:;:;:;:;::;;i;;;i:i:;

Although CERCLA sites are not required to obtain
permit approval, the general conditi is specified
under ORC 3734.05(D) are applicable and relevant.

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).
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TABiv- 2.3

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

:|;i:iii;;i;i;!;ii^lii!::;i*^i*iii;|:i;;;;;;:;:;i;i;!i!iihi::i;
10. Incineration (on-site) (com.)

1 1 . Land Disposal (off-site)

::::::::i:::::::::::::::::::::::|^ilr$siie'iiiiM:::::::::;:>::::;:::::::::::

Hazardous waste facility must pose minimum
adverse environmental impact, considering the
state of available technology, the nature and
economic* of various alternatives and other
pertinent considerations. Facility must also
represent minimum risk of:
• contamination of surface and ground water
• fires or explosions
• accidents during transportation
• impact on health and safety
- air pollution
• soil contamination

Compliance with state operational requirements for
solid waste incinerators.

Proper selection of an off-site solid waste disposal
facility in order to prevent advene affects to human
health or environment.

Prohibits establishment of a new solid waste facility or
modifying an enisling one without submitting a permit
application and receiving a permit.

Proper selection of an off-site hazardous waste
disposal facility.

Any waste or impacted environmental media
must be chemically and physically analyzed
and characterized to determine if it is
hazardous.

Transportation of nonhazardous waste is regulated
under State of Ohio regulation!.

Comply with the substantive requirements for the
disposal of an acute hazardous waste.

;;;;:.i;::;::;::;:;;;;;;;;;|rir^i^(|ii*i(iiin:;;;;i:::!:;:;:;:;;;;;:
Sites at which hazardous waste is lo-
cated and/or at which hazardous
waste will be treated, stored or dis-
posed.

Incineration of nonbazardous solid
waste on site.

Off-site disposal of nonhazardou* solid waste.

Off-site disposal of hazardous waste.

Management of waste or impacted
environmental media.

Transportation of nonhazardous waste off site.

Land disposal^placement of an acute hazardous
waste.

;:;:;:;;|:;:;;:i;i|ijiiiiiiiii;;!!!:iiiiiiii!ii=;
ORC 3734.05 (D)(6)(c) and (d)

OAC 3745-27-1J

OAC 3745-27-06 through 11

ORC 3734.02(c)

OAC 3745-57-02 through It

OAC 3745-52-11
OAC 3745-54- 13

OAC 3745-53-10,20,21,22.
30 and 31
House Bill 428

ORC 3734. 141

A*AR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

::;:::;:;:;:;:;:•:•:!:;:;:;:;:; :;:;:! CpjiirjieoUi:;;:;:;!;:;::::;::::::;:;:;;; ; : ; : ; : ;

An off-site tolid waste disposal facility should be in
compliance with the Slate of Ohio's solid waste
regulations.

Although pennitling requirements are not
applicable to on-site actions at CERCLA sites, the
substantive requirements are relevant and
appropriate.

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).
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TABLa, 23

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

•:i:|:i:|:i:i:i:jii:i:!:::i:i:ijijtiiiiiiji&i&:':': ': ':-i'i-i&i-i-
12. Land Disposal/Placement (on-site)

;;;;;;;;;i;;;;;;;:;:;:;;;;i:!;i;iUiiiiii^iii;;;:;:i;;i;;;;;i:;;;;;;:;;;;;:;;
Prohibits establishment of • new solid waste facility or
modifying an existing one without fust submitting a
permit application and receiving a permit.

Prohibits unauthorized storage, treatment, or disposal
of hazardous waste.

Prohibition against "digging" where a hazardous or
solid waste facility was operated.

Comply with the State Hazardous Waste Facility
Board requirements to install and operate a hazardous
waste management facility.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

includes facility description and design, ground water
protection, waste characterization, contingency plan,
etc.

Submit information such as facility description, waste
characteristics, equipment descriptions, contingency

plan, facility location, topographic map.

Closure performance standards for hazardous
waste land disposal units.

Environmental Performance Standards

;i;:;i;:;:;:;;i:;:;:;:;;;:irV^«i^;;;|!;:i;!;iii;;:i;|;;i;i
Disposal of waste in a land disposal unit.

Land disposal/placeman of hazardous waste on
site.

Management of waste or jmpnttd
environmental media.

waste placed or disposed of in a land disposal unit
after 1 1/19/80; or CERCLA action at the site
constitute disposal as defined under RCRA.

Any site that will have treatment, storage or
disposal of hazardous waste occuring on-site or

has existing areas of hazardous waste
contamination on-sile that will be capped
in place.

Closure of an existing hazardous waste
unit.

Land disposal/placement of hazardous waste on
site.

;;;;;:;;;:;:;;!:;;;iEiiiiiiiii;:;;!iii!;;::i;;;;;
ORC 3734.02(Q

ORC3734.02(F)

ORC3734.02(H)

ORC 3734.05(D)

OAC 3745-52-11
OAC 374J-54-13

OAC 3745-50-44(A) (B)(C7)
OAC 3745-57-01 through 20
OAC 3745-50-58
OAC 3745-54-14 through 99
OAC 3745-55-01

OAC 3745-50-44

OAC 3745-66-1 1
3745-55-11 through 19

OAC 3745-57-01

AKAK
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;;ii;;:;;:;;;;;;:;:;:;:;:;;;;;;:;:;;:;e'!iimiiieiiiii;;;;;;;;;;;;:;;;i;;;i;;;:;!;::;;;::-
Although CERCLA sites are not required to obtain
permits, the general requirements of ORC
3734.02(c) are applicable and relevant.

Although CERCLA sites are not required
to obtain permit approval, the general
conditions specified under ORC 3734 05(D)
are applicable and relevant.

Pertain* to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).

requirements necessary for OEPA to determine
facility compliance.

Applicable landfill standards intended to
assure protection of human health and
the environment.
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TABL.. 23

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

;:;:;;;;;;:;:;:;:::;:;:iii:;:;iA^I**;:i;;;i:;;;;:;:;:;i;;;:;^;i;
12. Land DispossVPIscement (on-site)

(coot)

::::;:;:i;;;;:;:;;::;;;;;:;;;;;;iUqWiirtwiJi;;;:;;;;;;;:;;;:i;;:;;::;:;;i;;;
Comply with subfUntivc requirements for the
disposal of «n acute hazardous waste.

Hazardous wute facility must pose minimum advene
enviiDnmental impact, considering the i tale of
available technology, the nature and economict of
various alternative* and other pertinent
considerations. Facility must also represent minimum
risk of:
• contamination of surface and ground water
• fires or explosions
• accidents during transportation
• impact on health and safety
• air pollution
• soil contamination

Approval of plans, specifications and
information by the OEPA to allow solid waste
disposal or sanitary landfilling.

Sanitary landfill operations including cover material.
ground water monitoring and leachate management.

Oosurc/po«t-closure of sanitary landfills including
ground water monitoring, vent gas monitoring,
minimum closure standards, and extended post-closure
care (e.g., leachate collection, cap maintenance).

Comply with State of Ohio National Pollution
Discharge Elimination System (NPDES)
requirements.

The Director of the OEPA must approve
plans for the disposal of industrial waste.

Authorization from the director is required to engage
in filling, grading, excavating, building, drilling, or
on land when s hazardous waste facility or solid waste
facility is or was operated.

:;:;;;:;;;:::::;:;;;;;::;;ftiJfiieJMi»ft»(iii;:;ii;:;i;ii:;i;;::;:;;;;
Land disposal^placement of an acute
hazardous waste on site.

Sites at which hazardous waste i* located
and/or at which hazardous waste will be
treated, stored or disposed.

Disposal of solid waste or sanitary
waste on site.

Disposal of solid waste or sanitary
waste on site.

Disposal of solid waste or sanitary
waste on site.

Discharge to the waters of the State of Ohio.

Disposal of industrial waste on site.

Solid or hazardous waste facility.

;;;;;;;;i;;;;;;;;;;6ibii&;;;|:;;;;:i:;:;i;!:
ORC 3734.141

ORC 3734.05 (D)(6Xc) and (d)

OAC 3745-274)5 through 99

OAC 3745-27-09 and
10(B)(O(D)(H)
OAC 3745-27-19

OAC 3745-27-10 through 14

ORC611I.04

ORC 61 11 45

OAC 3745-27- 13

£***
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;:;:;i:;;;:;:;;;:;i;;;;s;;;:;:;:;i;:Cb»iiiiie(i(*;;;;;;::;;;;!i;;;;i;;;;if;;ii;:;;;;;

•
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TABLc. 23

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

tmtmmvm^miWm-l-m
12. Land Disposal/Placement (on-site)

(coot)

13. Recycle or Reclaim

14. Treatment (on-site)

15. Tank Storage (on-site)

::::::i::::::::;:::;:::::::::;i:R^iaiiirti?Wi4ii::::::::::::::::::::::::::::;::

Dame, diket and leveea mutt be designed, constructed,
operated and maintained to prevent failure.

Standards and criteria are established for petitioning
the Director of the OEPA for a variance from
classifying certain materials as a waste.

Defines recycled hazardous waste and establishes
specific exemptions for these wastes from the
hazardous waste regulations.

Prohibits unauthorized treatment, storage or disposal
of hazardous waste.

Requirement that a hazardous watte facility
represents the minimum advene environmental
impact and risk.

Establishes location, design, construction, operation.
maintenance, closure and post- closure requirements
for miscellaneous units used to manage hazardous
waste.

Treatment units must be closed in accordance with
state regulations to be protective of human health and
the environment.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

Prohibits unauthorized storage, treatment, or disposal
of hazardous waste.

Comply with the State Hazardous Waste Facility
Board requirements to install and operate a hazardous
waste management facility.

im\-mim'^^f&^^^im^:l:\n
Remediation activity involving the construction,
operation, or altering of a dam, dike or levee used
to manage surface water or located within a
floodplain.

Wastes that sre being recycled or reclaimed.

Hazardous waste is being recycled.

Disposal of hazardous waste in a hod disposal
unit.

Sites at which hazardous waste is looted and/or
at which hazardous waste will be treated, stored
or disposed.

Treatment of hazardous waste in miscellaneous
units.

Closure of hazardous waste treatment units.

Management of waste or impacted
environmental media.

Disposal of hazardous waste.

Tank storage of hazardous waste on site.

;:;:;:;;;;;;;;!;i;;ij$Miiiii;:;j;;ii;:i;i;i#;
ORC 1521.06
OAC 1501:21-5,1 1,13,15,21

OAC 3745-50-312

OAC 3745-51-06

ORC 3734.02(F)

ORC 3734.05(D)(6XC) and (D)

OAC 3745-57-91 . 92 and 93
OAC 3745-50-44

OAC 3745-55- 11 through 14

OAC 3745-52-11
OAC 3745-54-13

ORC 3734.02(F)

ORC 3734.05(D)

ARAK
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;:;;;:;;;;;:;:::;;;;;i;;:;;;;;;;;:;::it0i*ini*iii*;;ii:;;;;;;i;i;;;!;i;!i;i;;i;;;;;;;:

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored
or disposed (or have been disposed).

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or has been disposed).
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- 2.3

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

iili!!lH!l!!!i;:i;i;;;;iiili!;iii^Wi:;i|i;:!iii!:!i!i|!!i;:i!iii:i
IS. Tank Storage (cm-site) (cont.)

16. Transport (off-site)

;:;;;;;;;;;:;:::;;;;;;;;;;;;;:;:^Mtt*ii*ii»;;i;:;:;:;:;;;:;^:;;;:;;;!;;;i
Tanks used to store hazardous waste must be
managed in accordance with the Stale of Ohio's
Hazardous Waste Management Rules.

Submit information such as facility description, waste
characteristics, equipment descriptions, contingency
plan, facility location, topographic map.

Hazardous waste facility must pose minimum adverse
environmental impact, considering the state of
available technology, the nature and economics of
various alternatives and other pertinent considerations.
Facility must also represent minimum risk of:
- contamination of surface and ground water
- fire or explosions
- accidents during transportation
- impacts on health and safety
- air pollution
- soil contamination

Tank(s) must be closed in accordance with applicable
State regulations to be protective of human health and
environment.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

Responsibilities for off-site transport of hazardous and
nonhazardous wastes.

;;;;;;;;:;;;;;;;;:;;:;;::;irVe*^Mi»&iii;;;;;;;:;;;i;;;;;:;;;;;;;
Hazardous waste stored in a tank prior to
treatment, disposal or additional storage
elsewhere.

Any site that will have treatment, storage
or disposal of hazardous waste occuring
on-site or has esisting areas of hazardous
waste contamination on-site that will be
capped in place.

Sites at which hazardous waste is located and/or
at which hazardous waste will be treated, stored
or disposed.

Closure of hazardous waste storage lank(s).

Management of waste or impacted
environmental media.

Transportation of hazardous or non-
hazardous waste off site.

;;:;::;;;;;;;;;;:;:&»ii&;;:;;;;;;:;;!!:;:;;
OAC 3745-SS-91 throuf h 99
OAC 3745-50-58
OAC 3745-54-14 through 99

OAC 3745-50-44

ORC 3734.05 (D)(6)(c) and (d)

OAC 3745-55-1 1 through 14

OAC 3745-52- 11
OAC 3745-54- 13

OAC 3745-54-70 through
77 OAC
3745-53-10,11,20,21,22,30,
and 31, House Bill 428

4*AK
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

!:i!i;;ij!|!jii;ii;l!iil!!i!;;i:;i;i;i(:iirtiiiiwtei;i!i!iiiiiii|i!iiiii;iiiiiii;^;i;
Establishes substantive hazardous waste permit
requirements necessary for the OEPA to determine
facility compliance.

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).
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TABLc. 23

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

;;:;;;;;;;:;:;:;;;:;;;;;;;;;;::Ae&ii(;:;;i;;:::;;;;;:;:!:;;;:::;:;;
17. Underground Injection (on-site)

18. Waste Piles-Storage (on-sile)

: : ; : ; : ; : ; : ; : ; : ; : ; 1 ;:; T ::;:;:;:: T fr jjL tii|t •^^••1 ' • : • : : :•:•:•:•:•:':':':•:• : '•:'•'.•

The injection of fluids via wells is subject to specific
prohibitions and applicable criteria and standards.

Environmental performance standards.

Prohibits unauthorized storage, treatment or
disposal.

Approval from the State Hazardous Waste Facility
Board to install and operate a hazardous waste
management facility.

Any waste or impacted environmental media must be
chemically and physically analyzed and characterized
to determine if it is hazardous.

Waste piles used to store hazardous waste on site must
be managed in accordance with the State of Ohio's
Hazardous Waste Management Rules.

Hazardous waste facility must pose minimum advene
environmental impact, considering the state of
available technology, the nature and economics of
various alternatives and other pertinent considerations.
Facility must also represent minimum risk of:
• contamination of surface and ground water
• fires or explosions
• accidents during transportation
• impact on health and safety
• air pollution
• soil contamination

Waste piles must be closed in accordance with
applicable stale regulations to be protective of
human health and the environment.

;;;;;:::;;:::;:;;;;i;;:;;;^iicj(il»itt(i(i::ii;;;:;;;:;;:;;;:;:;;;:
Injection of fluids via wells.

Underground injection of waste on site.

Disposal of hazardous waste.

Storage of hazardous waste in piles.

Management of wast* or impacted
environmental media.

Storage of a hazardous waste in piles.

Sites at which hazardous waste is located
and/or at which hazardous waste will be
treated, stored or disposed.

Qosure of hazardous waste storage
pile.

;;::;:;;;;:;;;:i;;;i&pii&;;;;;;;;:;;;;;;;i;;
OAC 3745-34-06 through 36
OAC 3745-69-30 through 37
ORC 61 11.043
OAC 3745-9-11

OAC 3745-57-01

ORC3734.02(F)

ORC3734.05(D)

OAC 3745-52-11
OAC 3745-54-13

OAC 3745-50-44(C)(4) and (6)
OAC 3745-56-50 through 60
OAC 3745-50-58
OAC 3745-54-14 through 99
OAC 3745-55-01
OAC 3745-57-01

ORC 3734.05 (DM6)(c) and (d)

OAC 3745-55-11 through 19

AKAR
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

;! |i!lil;!iijijiiiii!iil!!iii;;:;i;:;i0jWip«ipiii:;;;;;i;i;iii;i;i!i;i!i!iii | i | i!i:ii
Applicable underground injection standards to assure
protection of human health and the environment.

Pertains to sites at which wastes or impacted
environmental media are located, treated, stored or
disposed (or have been disposed).
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TABLa. 2.3

Initial Screening of Potential Action-Specific ARARs
Skinner Landfill Site
State Requirements

:-:::-:-:-:::-:-:-:-:-:::::::-:::-:-jj ;•:•:•;•:•:•:•:•:•:•:•:•:•:•:•:•:•:::::::::::::::::::::::::::::::iM8es»;:::;::::::::::::::::::::::::::

19. Miscellaneous Uniu (On-Sitc)
^i'i'i^i'i'i'i'i'i'i'i'l'r'ISvailMlrtsjSHCW:':':1:':':1:1:1:1:1:1:::1:^:

Establish location, design, construction, opcntion.
maintenance and closure requirement* for
mifcfllanffitis units

Require* monitoring, analysis, inspection, response
reporting and corrective actions to be conducted as
necessary to assure protection of human health and the
environment Post-closure care for units with
hazardous waste left in place.

Prohibition against unauthorized treatment, storage or
disposal of hazardous waste.

Prohibition against "digging" where a hazardous or
solid waste facility was operated.

Information requirements for a hazardous waste
facility.

Establishes general permit conditions applied to all
hazardous waste facilities.

Requires any entity generating a waste to
determine if that waste is a hazardous waste.

Requires analysis of hazardous waste prior lo
treatment, storage or disposal.

Ground water corrective action requirements, closure
and post-closure requirements for land-based
hazardous waste units.

;;;:;;;;:::;;;::!:;H::;:;irV^^«ife(W;i:;:i;i;i;i;i;;;i:i;i;;;
Miscellaneous units used to treat, store.
or dispose of hazardous waste on site.

Disposal of hazardous waste.

Management of hazardous waste.

i;;;;;i;:;ii:;:iii;ii*iiiWi;i;;:i!i;;;;;;;i;;
OAC 3745-57-91

OAC 3745-57-92
OAC 3745-57-93

ORC 3734.02(F)

ORC 3734.02(H)

OAC 3745-50-44

OAC 3745-50-58

OAC 3745-52-11

OAC 3745-54-13

OAC 3745-55- 11 through 19

£•&$
ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

ARAR

iii:iH:!:!HH:ii!:!n:;iii;ii:!:;HfeiitMiii*^ii;i:!:|:i:|:|:iii:Ji|i|i|:l!i|;|ili
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TABLE 2.4

Initial Screening of Potential Location-Specific ARAR's
Skinner Landfill Site
Federal Requirements

;:iilii;;iiiiii;!^iJii^(iii!iiiiiii:!iiii:Hi:ii

1. Within 61 meteis (200 feet) of •
fault displaced in Holocene time

2. Within 100-year flood plain

3. Within flood plain

4. Within sak dome formation, under-
ground mine, or cave

5. Within area where action may
cause irreparable harm. Ion, or
destruction of significant artifacts*

6. Historic project owned or
controlled by federal agency*

7. Critical habitat upon which
endangered species or threatened
species depends*

8. Wetland

;iiiij!ii|iiii!il!i|iiii^iiiiSiSiiJii^i|i!l;!ii!!ii!i!i!!!:

New treatment, storage, or disposal
of hazardous waste prohibited.

Facility must be designed, constructed,
operated and maintained to avoid
washout.

Action to avoid adverse effects, minimize
potential harm, restore and preserve
natural and beneficial values.

Placemen! of noncontainerizcd or bulk
liquid hazardous waste prohibited.

Action to recover and preserve artifacts.

Action to preserve historic properties;
planning of action to minimize harm to
National Historic Landmarks.

Action to conserve endangered species or
threatened species, including consultation
with the Department of the Interior.

Action to minimize the destruction, loss,
or degradation of wetlands.

Action to prohibit discharge of dredged or
fill material into wetland without permit.

ijililiiijililiiiJSi^iBiiuKifciiiijiliiiiiiliiiilil;

RCRA hazardous waste; treatment,
storage, or disposal.

RCRA hazardous waste; treatment,
storage, or disposal.

Action that will occur in lowlands,
relatively flat areas adjoining inland
and coastal waters, or other flood-
prone areas.

RCRA hazardous waste' placement

Alteration of terrain that threatens
significant scientific, prehislorical,
historical, or archaeological data.

Property included in or eligible for the
National Register of Historic Places.

Determination of endangered species
or threatened species.

Wetland as defined by Executive
Order 1 1990 Section 7.

40CFR264.18(a)

40CFR264.18(b)

Executive Order 1 1988, Protection
of Flood Plains (40 CFR 6, Appendix A)

40CFR264.18(c)

National Archaeological and Historical
Preservation Act (16 U.S.C. Section
469); 36 CFR Part 65

National Historic Preservation Act
Section 106 (16 U.S.C. 470 et seq.); 36
CFR Part 800

Endangered Species Act of 1973 (16
U.S.C. 1531 et seq); 50 CFR Part 200,
50 CFR Part 402

Executive Order 1 1990, Protection
of Wetlands (40 CFR 6, Appendix A)

Clean Water Act Section 404; 40 CFR
Parts 230, 231

AKAR

NotARAR

ARAR

ARAR

NotARAR

Not ARAR

NotARAR

ARAR

ARAR

i i i i i i i i l i i i i i i i i l i l i i i i iJ t i i f i i f i i i i iSi^i i i i i i j i j I j i j i i i j i i l i i i !

There is no evidence of an active fault
within 61 meters of the Skinner site.

Surface water discharge may occur within
100-year flood plain.

Remedial action may be planned withr
flood plain.

The Skinner site does not contain any salt
dome formations, underground mines, or
caves used for waste disposal. No such
disposal is planned for the site wastes.

No scientific, prehistoric, or historic
artifacts are known to be present at the
Skinner site.

The Skinner site is not included in the
National Register of Historic Places.

Endangered species may exist on the
Skinner site.

The Skinner site does contain some
wetland habitat as defined by the Clean
Water Act.

•Stale of Ohio requirements are found in Table 2.5.
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TABLE 2.4

Initial Screening of Potential Location-Specific ARAR's
Skinner Landfill Site
Federal Requirements

iiiiiiiiiiiiiiiiiiiiiiljiiiiiiiii^iliiiililiiiliiyiij
9. Wilderness area

10. Wildlife refuge

11. Area affecting stream or river

12. Within area affecting national wild,
scenic, or recreational river*

13. Within coastal zone

14. Oceans or waters of the United
States

l|!;ll!i|i!iiiS^i|ii(|»^i)i»!W^iiii:li!iJli

Area must be administered in such a man-
ner as will leave it unimpaired as
wilderness and to preserve its wilderness
character.

Only actions allowed under the provisions
of 16 USC Section 668 dd(c) may be
undertaken in areas that are part of the
National Wildlife Refuge System.

Action to protect fish or wildlife.

Avoid taking or assisting in action that will
have direct or adverse effect on scenic
river.

Conduct activities in manner consistent
with approved State coastal zone man-
agement program.

Action to dispose of dredge and fill mater-
ial into ocean waters or other waters of
the U.S. is prohibited without a permit

iiiiii^iri^fiqijBiiiii(s)iiiii;i;ii;
Federally owned area designated at
wilderness area.

Area designated as part of National
Wildlife Refuge System.

Diversion, channeling, or other
activity that modifies a stream or
river and affects fish or wildlife.

Activities that affect or may affect
any of the rivers specified in Section
1276(a).

Activities affecting the coastal zone
including lands thereunder and
adjacent shorelands.

Oceans and waters of the U.S.

;i;i;!;i:!!:;y;i;ii:;!iii^^^ii:ii;:ii!i;iiiii;;;;i!i;

Wildncmess Act (16 U.S.C. 1 131 el
seq.); SO CFR 35. 1 et. seq.

16 U.S.C. 688 d.d. et. seq.: 50 CFR
Put 27

Rah and Wildlife Coordination Act
(16 U.S.CC. 661 et. seq); 40 CFR
6302

Scenic Riven Act (16 U.S.C. 1271 et.
seq. Section 7(a); 40 CFR 6.302(e)

Coastal Zone Management Act
(16 U.S.C. Section 1451 et. seq.)

Clean Water Act Section 404; 40 CFR
125 Subpart M; Marine Protection
Resources and Sanctuary Act
Section 103

!i$R*&i;

NotARAR

NotARAR

ARAR

NocARAR

NotARAR

ARAR

i!|i!jii|:iliiii(i!^mi«i^i;iiiii;iii!:;

The Skinner site has not been designated
as a federal Wilderness Area.

The Skinner site has not been designated
as a National Wildlife Refuge.

The Fish and Wildlife Coordination Act
requires consultation with the Department
of Interior, Fish & Wildlife Service, prior to
any action that would alter a body of water
of the United Slates.

No national wild or scenic rivers are
located on the Skinner site or will be
impacted by site remediation.

The Skinner site is an inland area with no
direct access to coastal areas.

Construction of surface water discharge
points could impact the East Fork of Mill
Creek and Skinner Creek.

•State of Ohio requirements are found in Table 2.5.
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TABLE 2.5

Initial Screening of Potential Location-Specific ARARs
Skinner Landfill Site

State of Ohio Requirements
tmmxm&^mmxm
1. Within area where action may

cause irreparable hann, lo»i, or
deslraction of significant archaeolo-
gical resources

2. Historic project owned and con-
trolled by state agency

3. Critical habitat upon which en-
dangered species or threatened
species depend

4. Within area affecting stale wild,
scenic, or recreational river

5. Within or near waterways of a
conservancy district

6. Stream segments within the Mill
Creek basin

7. Within southwest Ohio tributaries
basin

8. New ground water wells

;:;;:;!;i;;;:;ii;;i;;;|^iiii||irie)i(iiH|*::;;;i;;;ii:ii;;i;:;:

Action to recover and preserve artifacts

Action to preserve historic properties;
planning of action to minimize harm
to slate historic landmarks

Action to conserve endangered species
or threatened species

Avoid taking or assisting in action
that will have direct or adverse effect
on scenic river

Action to minimize impacts on waterways

Comply with any rules and regulations en-
forced by the Board of Directors of a Con-
lervancy District pertaining to channels,
ditches, pipes, sewers, etc.

Comply with waste load allocations set
by the DWQPA.

Comply with waste load allocations set by
the DWQPA.

Ground water wells must be:
a. Located and maintained to prevent

contaminants from entering well,
b. Located to be accessible for clean-

ing and maintenance.

:;i;:;i;:;;;:;iiiPifiwiBiqulsiiJsi(j{)i:;!i:;:i::.::::i

Alteration of terrain that threatens
significant scientific, prehistorical,
historical, or archaeological data

Property included in or eligibk for
designation as a slate historical site

Determination of endangered specks
or threatened species

Activities that affect or may affect
designated riven

Activities that modify streams or
rivers within a conservancy district.

Construction or direct discharge affect-
ing stream segments within me Mill
Creek Basin.

Construction or direct discharge affect-
ing stream segments within the south-
west Ohio tributaries basin.

The installation of new ground water
wells or those installed since February
15, 1975.

ii;;;;i;;;;:;ii;;;;;;ii;;;C3iWiOB;:;;;::;;;;;;i;;i:;ii;i;i

ORC 149.51 and ORC 149.33

ORC 149.SS

ORC 1531.25 (endangered animals);
ORC 1518.01 to 1518.03 and 1318.99
(threatened and endangered plants)

ORC 1301.1610 1501.19, 1513.02
and 1301.161

ORC 6101. 19

OAC-3745-1-30

OAC-3745-1-17

OAC-3745-9-04A.B

iil&RARi;

NotARAR

NotARAR

ARAR

NotARAR

ARAR

ARAR

ARAR

ARAR

!:lii:!!!:!iijlii:j;!;l|!!(i;|9iiBipi*ii^ij!iiji|i:iii!!j!:!ji:!:

No scientific, prehistoric, or historic arti-
facts are known to be present at the
Skinner site.

The Skinner site is not included in a
state historical site.

Threatened or endangered species may
exist on the Skinner site.

>

No state wild, scenic, or recreational
rivers are located on the Skinner site or
will be impacted by site remediation.

Activities within or near the creeks at the
Skinner site may be governed by the
conservancy district.

Pertinent if stream or stream segment
is on site and is either affected by site condi-
tions or if remedy includes direct discharge.

Pertinent if stream or stream segment is
on site and is either affected by site condi-
tions or if remedy includes direct discharge.

Remediation at the Skinner site may involve
the installation of new ground water wells.
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TABLE 2.5

Initial Screening of Potential Location-Specific ARARs
Skinner Landfill Site

State of Ohio Requirements
immmmmmm^mmm

9. Location criteria for solid waste
landfills

10. Within a hazardous or solid waste
site

11. Open burning in unrestricted areas

12. Hazardous Waste Facility Siting

;!!iilji;!iii;;!i;!il!R(!Qiii|i«!Bi!tJi^|i!ii!i:ii!!iiliiii:;

Landfills are not to be sited or expanded
on floodplains, and or gravel pits, limestone
or sandstone quarries, areas above sole
source aquifers, wetlands, etc.

Certain activities, (see prerequisites) re-
quire prior authorization from the director.
Special terms to conduct such activities
may be imposed.

Permission from the OEPA must be ob-
tained for open burning for other than
cooking, healing for outdoor workers,
disposal of residential, agricultural waste,
and ceremonial purposes.

A hazardous waste facility must represent a
minimum adverse environmental impact,
considering the state of available
technology and other pertinent factors.

A hazardous waste facility must represent
the minimum risk of:
a. Contamination of ground and surface

water
b. Fires or explosions,
c. Accidents during transportation,
d. Impact on public health and safety,
e. Air pollution,
f. Soil contamination

;;!i;;!i;;;;;;:;iPirere<iiiisitei(si;iii:;i;:;i;:;:;

Establishment of a new solid waste
landfill and expansion of existing solid
waste landfills in certain unfavorable
locations.

Filling, grading, excavating, building,
drilling or mining on land where a haz-
ardous waste facility or solid waste
facility was operated.

Open burning activities outside mun-
icipality and surrounding area.

All sites at which hazardous waste is
located or may be managed.

mmmmiimMMmmmm
OAC-3745-27-07

OAC 3745-27- 13 A,E-G,J

OAC 3745- 19-03 and 04

ORC 3734.05(D)(6)(c)

ORC 3734.05(D)(6)(d)

mwAm
ARAR

ARAR

ARAR

ARAR

iiiiiiiiiiiiiiiiiiiiiiiiieiOiinfiitiiteiiiiiiiiihiHiiiiiii;;::

Pertinent if remediation involves landfill
creation or expansion into the sensitive
areas mentioned under requirements, or
leaving of waste in-place in certain unfavor-
able conditions.

Remediation activities at the Skinner site
may impact hazardous and solid waste
sites.

Conditions for burning may be specified in
written approval.

Although a permit is not required to manage
hazardous waste at a Superfund site, the
substantive requirements of this statute are
relevant.
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TABLE 2.6

OTHER FEDERAL CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED

1. Federal Criteria. Advisories, and Procedures

• Health Effects Assessments (HEAs) and Proposed HEAs, ("Health Effects Assessment for (Specific
Chemicals), "ECAO, U.S. EPA, 1984|.

Reference Doses (RFDs), ("Verified Reference Doses of U.S. EPA," ECAO-CIN-475, January 1986). See also
Drinking Water Equivalent Levels (DWELs), a set of medium-specific drinking water levels derived from
RFDs. (See U.S. EPA Health Advisories, Office of Drinking Water, March 31, 1987).

Carcinogen Potency Factors (CPFs) (e.g., Ql Stars, Carcinogen Assessment Group [CAG] Values), (Table 11,
"Health Assessment Document for Tetrachloroethylene (Perchloroethylene)" U.S. EPA, OHEA/6008-82/005F,
July 1985).

• Pesticide registrations and registration data.

• Pesticide and Food additive tolerances and action levels. Note: Some tolerances and action levels may pertain
and should therefore be considered in certain situations.

Waste Load allocation procedures, EPA Office of Water (40 CFR Pan 125, 130).

• Federal Sole Source Aquifer requirements (See 52 FR 6873, March 5, 1987).

• Public health criteria on which the decision to list pollutants as hazardous under Section 112 of the Clean Air
Act was based.

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

• Guidelines for Ground-Water Classification Under the U.S. EPA Ground-Water Protection Strategy.

• Advisories issued by FWS and NWFS under the Fish and Wildlife Coordination Act.

TSCA Compliance Program Policy, ("TSCA Enforcement Guidance Manual - Policy Compendium," U.S. EPA,
OECM, OPTS, March, 1985).

OSHA health and safety standards that may be used to protect public health (non-workplace).

Health Advisories, EPA Office of Water.

EPA Water Quality Advisories, EPA Office of Water, Criteria and Standards Division.

2. U.S. EPA RCRA Guidance Documents

Interim Final Alternate Concentration Limit Guidance Part I: ACL Policy and Information Requirements (July,
1987).

a. U.S. EPA's RCRA Design Guidelines

(1) Surface Impoundments, Liners Systems, Final Cover and Freeboard Control.

(2) Waste Pile Design - Liner Systems.

(3) Land Treatment Units.

(4) Landfill Design - Liner Systems and Final Cover.

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

b. Permitting Guidance Manuals

(1) Permit Writer's Guidance Manual for Hazardous Waste Land Treatment, Storage and Disposal
Facilities, Phase I; (February 15, 1985) EPA/530-SW-85-024.

(2) Permit Writer's Guidance Manual for Subpart F. (October 1983)

(3) Permit Applicant's Guidance Manual for the General Facility Standards. (October 15, 1983)
EPA # OSW 00-00-968.

(4) Waste Analysis Plan Guidance Manual. (October 15, 1984) EPA/530-SW-84-012.

(5) Permit Writer's Guidance Manual for Hazardous Waste Tanks. (July 1983).

(6) Model Permit Application for Existing Incinerators. (1985)

(7) Guidance Manual for Evaluating Permit Applications for the Operation of Hazardous Waste
Incinerator Units. (July 1983).

(8) A Guide for Preparing RCRA Permit Applications for Existing Storage Facilities. (January 15,
1982).

(9) Guidance Manual on closure and post-closure Interim Status Standards,

c. Technical Resources Documents (TRDs)

(1) Evaluating Cover Systems for Solid and Hazardous Waste. (September 1982) EPA OSW-00-00-
867.

(2) Hydrologic Simulation of Solid Waste Disposal Sites. (November 1982) EPA OSW-00-00-868.

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

(3) Landfill and Surface Impoundment Performance Evaluation. (April 1983) EPA OSW-00-00-
869.

(4) Draft Minimal Technology Guidelines on Double Liner Systems for Landfills and Surface
Impoundments. (May 1985) PB 87151072-AS.

(5) Draft Minimal Technology Guidelines on Single Liner System for Landfills and Surface
Impoundments. (May 1985) PB 871173159.

(6) Management of Hazardous Waste Leachate. (September 1982) OSW-00-00-871.

(7) Guide to the Disposal of Chemically Stabilized and Solidified Waste. (1982) EPA/530-SW-
872.

(8) Closure of Hazardous Waste Surface Impoundments. (September 1982) OSW-00-00-873.

(9) Hazardous Waste Land Treatment. (April 1983) OSW-00-00-874.

(10) Soil Properties, Classification, and Hydraulic Conductivity Testing. (March 1984) OSW-00-00-
925, OSWER directive 9480.00-7D.

d. Test Methods for Evaluating Solid Waste

(1) Solid Waste Leaching Procedure Manual. (1984) OSW-00-00-924.

(2) Methods for the Prediction of Leachate Plume Migration and Mixing.

(3) Hydrologic Evaluation of Landfill Performance (HELP) Model, Volumes I and II (1984),
EPA/530-SW-84-009 and EPA/530-SW-84-010.

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

(4) Hydrologic Simulation of Solid Waste Disposal Sites. (November 1982) EPA OSW-00-00-868.

(5) Procedures for Modelling Flow through Clay Liners to Determine Required Liner Thickness.
(1984) EPA/530-SW-84-001 and OSWER directive 9480.00-9D.

(6) Test Methods for Evaluating Solid Wastes, third edition. (November 1986) SW-846.

(7) A Method for Determining the Compatibility of Hazardous Wastes. EPA/600-02-800-076.

(8) Guidance Manual on Hazardous Waste Compatibility.

3. U.S. EPA Office of Water Guidance Documents

a. Pretreatment Guidance Documents:

(1) 304(g) Guidance Document Revised Pretreatment Guidelines (3 Volumes).

(2) Guidance for POTW Pretreatment Program Manual (October 1983).

(3) Developing Requirements for Direct and Indirect Discharges of CERCLA Wastewater, Draft. (1987).

(4) Domestic Sewage Exemption Study.

(5) Guidance for Implementing RCRA Permit by Rule Requirements at POTWs.

(6) Application of Correction Action Requirements at Publicly Owned Treatment Works.

(7) Draft Guidance Manual on the Development and Implementation of Local Discharge Limitations Under
the Pretreatment Program (1987).

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

b. Water Quality Guidance Documents

(1) Ecological Evaluation of Proposed Discharge of Dredged Material into Ocean Waters (1977).

(2) Technical Support Manual: Waterbody Surveys and Assessments for Conducting Use Attainability
Analyses (1983).

(3) Water-Related Environmental Fate of 129 Priority Pollutants (1979).

(4) Water Quality Standards Handbook (December 1983).

(5) Technical Support Document for Water Quality-based Toxic Control. (1983).

c. NPDES Guidance Documents

(1) NPDES Best Management Practices Guidances Manual (June 1981).

(2) Case studies on toxicity reduction evaluation (May 1983).

d. Ground Water/UIC Guidance Documents

(1) Designation of a USDW (No. 7.1, October 1979).

(2) Elements of aquifer identification (No. 7.2, October 1979).

(3) Interim Guidance Concerning Corrective Action for Primary and Continuous Release of Class 1 and IV
Hazardous Waste Wells (No. 45, April 1986) requirements.

(4) Requirements applicable to wells injected into, through, or above an aquifer that has been exempted
pursuant to Section 146.104(b)(4). (No. 27, July 1981).

Source: U.S. EPA, August 1988, CERCLA Compliance with Other Laws Manual: Draft Guidance.
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TABLE 2.6

OTHER FEDERAL AND STATE CRITERIA, ADVISORIES, AND GUIDANCE TO BE CONSIDERED (Cont.)

e. Ground-Water Protection Strategy (August 1984).

f. Clean Water Act Guidance Documents.

4. U.S. EPA Manuals from the Office of Research and Development.

• State approval of water supply system additions or developments.

• State ground water withdrawal approvals.

Source: U.S. EPA, August 1988. CERCLA Compliance with Other Laws Manual: Draft Guidance.
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SECTION 3.0
IDENTIFICATION & SCREENING OF TECHNOLOGIES



3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

3.1 INTRODUCTION

The purpose of this section of the FS is two-fold: 1) to propose remedial action objectives
for each environmental medium of interest, based on the nature and extent of
contamination, the results of the baseline risk assessment, and the site ARARs; and 2) to
present the preliminary screening of remedial technologies.

A master list of remedial technologies is presented in Table 3.1 which includes all
technologies considered appropriate for the site, based on the types of contamination
present and the site characteristics. This master list of technologies was screened based
on effectiveness (i.e. ability to achieve remedial action objectives), implementability and
cost. Remedial actions have been established for each medium based on the nature and
extent of contamination, the results of the baseline risk assessment, and site ARARs.
Remedial actions are proposed for each medium which contains levels of contaminants
expected to cause carcinogenic risks in excess of the 10-* to 10-6 risk range, non-
carcinogenic risks in excess of a hazard index of 1.0, or exceeds site ARARs.
Environmental media in exceedance of these levels were subsequently defined as
"impacted." Remedial actions are therefore proposed to reduce contaminant
concentrations such that the preceding criteria will not be exceeded.

Screening of remedial technologies also includes evaluation of technologies and selection
of representative technologies, when necessary. This portion of the screening process
was performed only where two or more remedial technologies were expected to be nearly
equal in effectiveness and implementability. Preliminary cost estimates were developed
for the remedial technologies, resulting in the selection of the most cost effective
technology as the representative technology for remedial action in the medium. This
technology was then carried through to the detailed analysis of alternatives.

3.2 REMEDIAL ACTION OBJECTIVES

3.2.1 GROUND WATER/LANDFILL LEACHATE

Maximum concentrations of contaminants considered acceptable in ground water and
leachate were determined from comparisons of risk-based maximum acceptable
concentrations and site ARARs. Where both risk-based maximum acceptable
concentrations and ARARs could be established for a given contaminant, the most
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stringent was considered to be the more applicable. Where response levels were
determined to be less than conventional detection limits, detection limits were proposed
as remedial response levels. A summary of proposed remedial response concentrations
for ground water and leachate and the range of detected concentrations is presented in
Table 3.2.

Site ground .water, particularly that ground water in the vicinity of the buried waste
lagoon, has been impacted by contaminants. Specifically, volatile organic, semi-volatile
organic and inorganic contaminants are present in ground water at levels which exceed
risk-based criteria, MCLs, and other ARARs presented in Table 3.2.

The summary of the Phase n RI results (Section 1.3) indicates that ground water flow on
the site consists primarily of flow in unconsolidated sediments parallel to the axes of the
buried bedrock valleys. Ground water discharge to surface water exists in the form of
springs and seeps along the creek valley walls. Leachate seeps also occur along the creek
valley walls. For the purposes of evaluating and implementing remedial actions, there is
no distinguishable difference between impacted ground water and landfill leachate at this
site. Thus, ground water and landfill leachate have been considered as a single medium.
Specific remedial action objectives for ground water and leachate should minimize
potential exposure to ground water and leachate which contain unacceptable levels of
contaminants and should minimize impacts to other media (e.g. surface water) resulting
from contact with impacted ground water and leachate.

Remedial action objectives for ground water and landfill leachate are therefore proposed
as follows:

Containment and/or capture of all ground water and landfill leachate containing
concentrations of contaminants above those presented in Table 3.2, which would
result in an excess lifetime cancer risk in excess of 10-*, or would result in a
cumulative hazard index exceeding 1.0;

. Minimize the volume of ground water in which contaminant concentrations
exceed the values presented in Table 3.2 by minimizing contact of unimpacted
water with ground water and/or soils capable of contributing contaminants such
that concentrations exceed those presented in Table 3.2; and

• Minimize migration of dissolved phase ground water contaminants via
implementation of engineering controls.
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3.2.2 SURFACE WATER

As noted previously, surface water on the Skinner Landfill site consists of ponds
(Trilobite, Diving, and Duck) and creeks (Skinner, Mill and Dump). Surface water
contamination has been primarily attributed to leachate seeps which discharge to Skinner
Creek and the East Fork of Mill Creek; however, no contamination was detected in the
water of ponds or creeks which exceeds chemical-specific ARARs. The remedial action
objectives proposed for ground water and leachate are therefore expected to be protective
of on-site surface water as well. By limiting the production of leachate and containing or
capturing the majority of ground water which contains contaminants exceeding the
concentrations presented in Table 3.2, surface water will also be protected from
migrating contaminants in ground water and leachate.

Another potential source of contamination to surface water would be surface water run-
off from the site, and erosion of site soils. Thus, a remedial action objective for surface
water is proposed as follows:

• Control of surface water run-off and erosion of site soils which may impact
surface water.

3.2 J SURFACE WATER SEDIMENTS

Surface water sediments related to all on-site surface water bodies have been found to
contain detectable concentrations of contaminants. Sediments in Skinner Creek and the
East Fork of Mill Creek were shown to contain semi-volatile contaminants at
concentrations which result in estimated carcinogenic risks in excess of 10-6. A summary
of concentrations which correspond to 10-6 risk levels for surface water sediments and the
range of detected concentrations for these constituents are presented in Table 3.3.

Remediation objectives for chemicals in soils and sediments are based on the estimated
risks posed to potentially exposed current and future populations.,' The assumptions used
in modelling~exposures to chemicals iiTsoils (frequency and duration of exposure, etc.)
differ greatly from those employed in modelling exposures to chemicals in sediments.
Accordingly, risk-based levels for soils are considerably different than those for
sediments. The assumptions used for these exposure scenarios are detailed in Section 3.6
of the site Baseline Risk Assessment (WWES, June 1991) and are summarized in Table
3-10 of that report.
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The sourcesjrfjhe contaminants whighjiave impacted surface water sediments at the site
are undefined. _Feasible source mechanisms of detected contamination in surface^ water
se^Ementsinclude: runoff of precipitation from impacted surface drainage areas,
dischaarge^of contaminated ground~~waterr-and~transpofGttion of contaminanis_jrom
Upstream sources (in the case of the creek sediments). Containment of the landfill and
buried waste lagoon area by capping would eliminate potential sources of surface runoff
in this area. Additionally, remedial actions which minimize the volume of ground water

\j\and landfill leachate emanating from the buried waste lagoon area will reduce any
x contamination of surface water sediments in the East Fork of Mill Creek and Dump
" Creek. The mitigation of potential upstream contaminant sources from off-site, however,
will not be addressed.

Estimated risks posed by creek sediments do not, however, exceed a carcinogenic risk of
10-6 nor do hazard indices exceed 1.0. Further, removal of creek sediments is not
considered to be a reasonable alternative because of the relatively small benefits from
removal of the sediments as compared to the removal action's anticipated long-term

N > detrimental effects to the aquatic habitat.

In addition, risks posed by pond sediments do not exceed 10-6 carcinogenic risk levels;
nor do hazard indices exceed 1.0. Accordingly, no remedial action is deemed to be
necessary for on-site pond sediments.

Thus, the remedial action objective for surface water sediments is proposed as follows:

• Natural attenuation of contaminants currently present in creek and pond
sediments by elimination of all sources originating from the Skinner Landfill site.

3.2.4 SOILS

Four principal areas of soil contamination were identified on the Skinner Landfill site: 1)
the buried waste lagoon; 2) the buried pit; 3) the area surrounding GW-29 (to the west of
the metal storage area); and 4) the area surrounding GW-38 (near the East Fork of Mill
Creek). Volatile and semi-volatile organics, pesticides, and pesticide intermediates have
been determined to be present in soils at concentrations exceeding risk-based standards.
Because the buried waste lagoon area contains considerably higher concentrations of
contaminants and poses a greater threat than other areas of the site, the buried waste
lagoon was addressed separately.
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3.2.4.1 Buried Waste Lagoon Soils

CERCLA provides a preference for achieving protection of human health and the
environment through treatment which permanently and significantly reduces the volume,
toxicity, or mobility of hazardous substances, pollutants and contaminants over remedial
action which does not involve such treatment. The preamble to the NCP (March 1990)
reiterates this preference through an expectation that treatment will be used to address
principal threats posed by a site, when practicable.

Principal threats are defined as those source materials considered to be highly toxic
and/or highly mobile which cannot be reliably contained or would present a significant
risk to human health or the environment should exposure occur. They include liquids,
highly mobile materials (e.g. solvents), or materials having high concentrations of toxic
compounds. According to the guidance document, "Conducting Remedial
Investigation/Feasibility Studies for CERCLA Municipal Landfill Sites." (U.S. EPA,
February 1991) treatment of hot spots (drums, liquids, etc.) within a landfill may be
considered practicable when wastes are in discrete, accessible locations of the landfill
and present a potential principal threat to human health and/or the environment. Hot
spots consist of highly toxic and/or highly mobile material and present a potential
principal threat to human health or the environment. A hot spot should be large enough
that its remediation would significantly reduce the risk posed by the overall site, but
small enough that it is reasonable to consider removal or treatment.

The preamble to the NCP contains expectations which indicate that engineering controls
and/or a combination of treatment, engineering controls and institutional actions may be
considered appropriate for protection of human health and the environment. Remedial
alternatives employing these techniques are considered appropriate when waste poses a
relatively low long-term threat or when treatment is impracticable.

Based on interviews conducted by the U.S. EPA, OEPA file information, and RI data, it
appears that the waste lagoon was the primary dumping area for industrial waste from
1955 to 1976. Furthermore, OEPA witnessed fifty-five gallon drums buried in the
vicinity of the buried waste lagoon. Based upon geophysical surveys conducted during
the Phase I RI and aerial photos of the site in 1976, it has been estimated that 4,000 to
7,700 drums of waste could be buried in this area.
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Soils in the vicinity of the buried waste lagoon contain highly toxic compounds including
pesticides, dioxins, and furans. Also, based on limited data from the OEPA inspection in
1976, the buried drums contain liquid and non-liquid solvent, pesticide and pesticide
breakdown product waste. Soils in the vicinity of the buried waste lagoon also contain
various solvent compounds. Based on the Phase n RI data, solvent compounds are
migrating from the buried waste lagoon and discharging to the East Fork of Mill Creek.
Vertical migration has been hindered, however, by the clayey soils underlying most of
the buried waste lagoon and the fact that the base of the buried waste lagoon is normally
wholly above the water table.

According to the Baseline Risk Assessment, incremental cancer risks associated with
exposure to the waste lagoon soils under a residential use scenario are as high as 4.5 x 10-2.
Incremental cancer risks under a recreational use exposure scenario are as high as 4.3 x
10-2.

Due to the highly toxic and mobile nature of the contaminants in the buried waste lagoon
soils and drum contents, as well as their estimated volume, the buried waste lagoon soils
and drum contents can be considered to be principal threats.

Based on the above considerations, both treatment and containment of the buried lagoon
area soils and related waste materials (including drums as applicable) will be carried
forward through detailed analysis. Remedial action objectives for these materials are
established as follows:

• Minimize releases of contaminants to ground water,

• Prevent direct contact with the materials;

• Contain and/or remove and treat hot spots. v>y
3.2.4.2 Soils Outside of Buried Waste Lagoon Area v

Chemical-specific ARARs for soil have not been developed. In light of this, remedial
action levels for site soils have been developed based on risk-based criteria, U.S. EPA
guidance and water quality ARARs. Water quality ARARs are employed because
remedial action objectives for soils must also be protective of ground water. Soil
contamination is not acceptable at concentrations where leaching of contaminants from
soils to ground water can create ground water contamination exceeding the remedial
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action levels presented in Table 3.2 (i.e. in excess of ARARs, causing carcinogenic risks
exceeding 10"6, or causing hazard indices in excess of 1.0). Thus, estimates were made
of maximum levels of contaminants in soils which are protective of ground water. The
estimation procedure is based on U.S. EPA guidance. A summary of the related
calculations is presented in Appendix II.

Based on a comparison between soil concentrations which are protective of ground water
and risk-based standards for soils generated in the Baseline Risk Assessment, remedial
action levels for soils have been proposed. The proposed remedial action levels are the
more stringent (Le. lower) of these two concentrations (risk-based versus ground water-
based). Where remedial action levels have been determined which are less than
conventional analytical detection limits, detection limits are proposed as remedial action
levels. A summary of proposed remedial action levels for soil and a summary of detected
concentrations are presented in Table 3.4.

In keeping with the convention set forth in Section 3.2, soils outside of the buried waste
lagoon area containing concentrations of contaminants above the values presented in
Table 3.4 are defined as "impacted."

The remedial action objectives for on-site soils outside of the buried waste lagoon are
proposed as follows:

. Reduce contaminant leaching by remediation or containment of on-site soils in
the three principal areas containing contaminants at concentrations above those
specified in Table 3.4.

• Prevent direct contact with impacted soils.

3.2.5 LANDFILL GAS/AMBIENT Are

During the course of Phase II RI field activities, emissions of landfill gas were observed
from the most recently active fill area. Venting was observed occurring from natural
formations rather than from constructed vents. Field screening of landfill gas emissions
above the buried waste lagoon with an organic vapor analyzer did not show detectable
levels of organic contaminants. However, WWES field personnel periodically reported
the presence of organic odors emanating from vents in the northern portions of the
recently active landfill area. Thus, landfill gas is known to be emanating from the
disposal contents, but the nature and volume of the gas has not been quantified.
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Ambient air contamination has not been determined to be a specific problem on the
Skinner site. Future remedial actions, however, may increase the extent to which
contaminants would be expected to be discharged to the atmosphere from the landfill
waste (e.g. air stripping, open excavation). Air emissions from a future remedial action
may include volatile organic chemicals and/or particulates, depending on the nature of
the remedial action.

The remedial action objective for on site ambient air is therefore proposed as follows:

Air discharges from any proposed remedial action will be in compliance with
applicable state and federal regulations, as presented in Section 2.0.

3.2.6 LANDFILL CONTENTS

The preamble to the NCP identifies municipal landfills as a type of site where treatment
may be impracticable due to the size and the heterogeneity of the landfill contents. The
preamble to the NCP contains expectations which indicate that engineering controls
and/or a combination of treatment, engineering controls and institutional actions may be
considered appropriate for protection of human health and the environment. Remedial
alternatives employing these techniques are considered appropriate when waste poses a
relatively low long-term threat or when treatment is impracticable. As noted previously,
another NCP expectation states that principal threats (e.g. highly mobile and/or highly
toxic waste) will be treated, if practicable.

In the preamble to the NCP, specific situations are identified which may limit the use of
treatment (i.e. situations where treatment is not considered practicable). These situations
include sites where:

• Appropriate treatment technologies are not technically feasible or are not
available within a reasonable time frame;

• The extraordinary size or complexity of the site make implementation of
treatment technologies impracticable;

• Implementation of a treatment-based remedy would result in greater overall risk
to human health and the environment due to risks posed to workers or the
surrounding community during implementation; or
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• Severe effects across environmental media resulting from implementation would
occur.

As stated earlier, it appears that the waste lagoon was the primary location for on-site
dumping of industrial wastes. Based on visual inspection and site records, the recently
active landfill area was used to dump primarily solid and demolition waste mixed with
much smaller quantities of industrial waste. Because the recently active landfill area
contains primarily municipal waste and to a lesser extent industrial waste, and due to the
volume and heterogeneity of the landfill waste, treatment of the landfill contents (i.e.
contents of the recently active fill area) is impractical, excluding the pile of drums in the
exposed north side of the landfill and any other hot spots which may be defined as part of
some subsequent investigation. Thus, containment of the landfill contents will be
carried forward through detailed analysis. The remedial action objectives for the landfill
contents are established as follows:

• Minimize releases of contaminants to ground water; and

• Minimize direct contact with the landfill contents.
"fr^NiuV^to

3.3 GENERAL RESPONSE ACTIONS

This portion of the FS presents general response actions applicable to media for which
remedial response objectives have been established in Section 3.2. General response
actions describe in general terms those actions which may satisfy the remedial action
objectives. General response actions are considered appropriate based on site-specific
conditions and ability to achieve remedial response objectives.

In order to establish the applicability of the various general response actions and remedial
technologies, estimates have been made of volumes of soils and ground water which
require remediation. The volume estimates presented herein have been generated to
facilitate comparison of remedial technologies and preparation of cost estimates.
Revisions of these estimates will be performed during the course of the RD/RA phase of
work, as additional information regarding site characteristics and extent of contamination
becomes available.
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3.3.1 SOILS

As noted in Section 3.2.4, soils in the vicinity of the buried waste lagoon contain
considerably higher concentrations of contaminants than other site soils. Accordingly,
these soils were addressed separately from other site soils.

3.3.1.1 Buried Waste Lagoon Soils

3.3.1.1.1 General Response Actions

General response actions which are considered appropriate for buried waste lagoon soils
are: institutional actions; containment (capping); removal; and on-site treatment. One or
more of these general response actions will need to be applied to achieve the remedial
action objectives presented in Section 3.2.4.1.

3.3.1.1.2 Volume Estimates and Estimation Techniques

The Phase II RI report documented that soil contamination is present primarily in the
volume beneath and adjacent to the buried waste lagoon. As part of this FS, estimates
were made of the volume of impacted soils in the buried waste lagoon area and the debris
which overlies the buried waste lagoon. Volume estimates were made based on the
results of field screening of soils conducted during soil boring installation and analytical
results from soil sampling performed during soil boring installation.

Debris was considered to be comprised of the non-impacted material and soils overlying
impacted soils. The base of impacted soils was considered to be the point at which
elevated organic vapor levels were no longer observed using field screening techniques
(HNu, OVA); the base of the boring (if applicable); or the point at which levels of
chemicals do not exceed risk-based levels of 1(H and 10A A summary of the soil boring
data used to generate volume estimates is presented in Table 3.5. The soil boring data
were contoured using Surfer™ computer software, and volumes were estimated using
Surfer™ utilities. The volume estimates represent existing in-place soil and debris
volumes. Upon removal of the soil and debris, a 20% expansion of the soil was assumed,
since some expansion would be expected due to loss of in-place compaction.

Based on field screening of soils, the in-place volume of debris overlying the buried
waste lagoon is estimated to be 47,400 cubic yards. The in-place volume of impacted
soils underlying this debris is estimated to be 87,800 cubic yards. This corresponds to
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masses of debris and impacted soils of 76,800 and 142,200 tons, respectively, based on a
soil density of 120 pounds per cubic foot.

Based on the analytical results from soil sampling conducted during soil boring
installation, two estimates have been made of impacted soil volumes which correspond to
two different levels of risk. If soils which present a risk in excess of one-in-one million
(10-6) are excavated, the estimated volumes of debris and impacted soils are 40,100 and
27,400 cubic yards, respectively. These volumes are less than those presented above due
to a decrease in both lateral and vertical extent of soils requiring excavation. If soils
which present a risk in excess of one-in-ten thousand (10-4) are excavated, the estimated
volumes of debris and impacted soils are approximately 40,800 and 16,900 cubic yards,
respectively. A summary of the soil volume calculations is presented in Appendix HI.

As can be noted from Table 3.5, estimated debris volumes for excavation to a 10^ risk
level are greater than those for excavation to a 10-6 risk level. This occurs because some

^_,\>WSN«'̂ Wo

soils at the top of the buried lagoon exceed the 10-6 risk concentrations but not the 10"*
risk concentrations, and therefore must be excavated along with the debris under both
risk scenarios. However, under the 10"4 risk scenario, these soils are included in the
calculated debris volume; under the 10'6 risk scenario, these soils are included in the
buried lagoon soils volume.

Based on the estimated volumes of impacted soils presented above, the buried waste
lagoon soils can be considered a "hot spot" (less than 100,000 cubic yards) (U.S. EPA,
February 1991). In accordance with U.S. EPA guidance, treatment of hot spots in a
landfill may be considered practicable when:

• Wastes are accessible and pose a potential principal threat to human health or the
environment; and

• The hot spot is large enough that its remediation will significantly reduce risks
posed by the site, but small enough that removal and/or treatment is reasonable.

3.3.1.2 Soils Outside of Buried Waste Lagoon Area

3.3.1.2.1 General Response Actions

General response actions which are considered appropriate for soils outside of the buried
waste lagoon are: institutional controls; containment (capping); removal; and
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consolidation. One or more of these general response actions will need to be applied to
achieve the remedial action objectives presented in Section 3.2.4.2.

3.3.1.2.2 Volume Estimates and Estimation Techniques

Estimates have been made of the volume of soils outside of the buried waste lagoon
which requires remedial action. Soils have been impacted in the area of the buried pit
and the area surrounding GW-29, located downslope to the west of the metal storage
area; and the area surrounding GW-38, located near the East Fork of Mill Creek.

Volumes of impacted soils in these areas were estimated in order to evaluate general
response actions and remedial technologies. Based on the sampling performed during the
Phase n RI, the in-place volume of impacted soils in the buried pit area is estimated to be
500 cubic yards. The in-place volumes of impacted soils in the areas surrounding GW-
29 and GW-38 are estimated to be 1,000 and 1,600 cubic yards, respectively. In each
case, the maximum depth of soil contamination was determined from either boring logs
or analytical results. Soil volumes were estimated based on the identified depth of
contamination and a one-to-one slope away from the maximum depth in all directions.
Additional sampling would be required during remedial action to delineate the extent of
contamination in each area and to verify that contaminated soil was removed.

Similar to estimates of soil volumes in the buried waste lagoon area, the preceding
estimates represent in-place soil volumes. Upon excavation, it has been assumed that a
20% expansion of the soils would occur.

3.3.2 LANDFILL CONTENTS

3.3.2.1 General Response Actions

General response actions which are considered appropriate for the most recently active
landfill area contents are: institutional actions; containment (capping); and on-site (in
situ) treatment. In addition, collection and treatment of ground water/leachate and
collection and treatment of landfill gas may also be appropriate response actions.
However, investigation of the recentlyactiye landfill area was not within the scope of the
WWES Phase n RL Thus, very little information is available regarding the nature and
extent of contamination in this area. Historically, this area (located north of the buried
waste lagoon) has been observed to contain primarily municipal waste and demolition
debris and lesser amounts of industrial waste. Visual inspections of the recently active
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landfill area contents by representatives of the U.S. EPA, OEPA and WWES indicate that
the wastes disposed of in this area are not primarily industrial in nature. However, other
accounts of site operations and aerial photographs taken in 1976 indicate that a number of
drums and/or other industrial waste may be buried in the most recently active landfill
area on the Skinner site.

3.3.2.2 Volume Estimates and Estimation Techniques

Landfill contents are considered to be those materials located in the area of the landfill
which was active most recently. Because this area of the landfill was active during the
Phase II RI (as well as during all preceding investigations), the nature and extent of
contamination in this area cannot be readily determined. Although one well was installed
in this area prior to initiation of Phase n RI activities, the nature of the landfill contents,
nature and extent of the existing cap, and nature and amount of cover cannot be
accurately determined.

Phase I RI activities conducted by WESTON involved sampling of ground water from
monitoring wells (GW-18 and GW-22) in the then-active landfill area. The analytical
results of this sampling show detectable concentrations of volatile and semi-volatile
organic and some inorganic constituents. This sampling provides the only documentation
of contamination in this area of the site.

Estimates were made of the volume of landfill contents in the recently active landfill
area. These estimates were made by assuming an average overall depth of disposal
contents (10 feet) based on field observations and best professional judgement, and
estimating an extent of landfill activities based on field observations. The estimated
extent of the disposal area contents is delineated in Figure 3.1. The in-place volume of
landfill contents was thereby estimated to be 120,000 cubic yards. Similar to soil
volumes, the volume of landfill contents would be expected to increase upon excavation.
Actual volumes upon removal for treatment and/or disposal are therefore estimated to be
145,000 cubic yards, assuming a 20% expansion factor.

3.3.3 GROUND WATER/LANDFILL LEACHATE

3.3.3.1 General Response Actions

General response actions considered appropriate for ground water and landfill leachate
are: institutional controls; containment; collection; and on-site treatment. Various
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methods for disposal of effluent from an on-site treatment system have also been
considered. Implementation of one or more general response actions will be necessary to
meet the remedial response objectives presented in Section 3.2.

3.3.3.2 Volume Estimates and Estimation Techniques

It was concluded in the Phase II RI report that ground water contamination in the
unconsolidated sediments originates primarily from within the buried waste lagoon.
Ground water flow in the vicinity of the buried lagoon is preferentially in the
unconsolidated sediments along buried bedrock valleys. However, the rate and volume
of ground water flow varies greatly with precipitation.

Ground water and leachate flow containing contaminants from the buried lagoon volume
was estimated to average 50 gallons per minute (GPM). This estimate of ground water
flow was made based on average hydraulic conductivities measured by WWES using the
slug test method (4.8 ft/day) and the hydraulic gradient measured between the buried
lagoon and the East Fork of Mill Creek (0.1). These input parameters assume ground
water flow through a homogeneous porous media. It is likely that the heterogeneous
textures of the soils surrounding the waste lagoon inhibit normal Darcian flow
conditions. Additionally, the very steep apparent hydraulic gradient (0.1) may artificially
inflate ground water flow volume estimates.

Average ground water quality which would be expected from recovery of ground water
by a collection system was also estimated, based on the results of the Phase II RI and
historical water quality data. A summary of ground water quality is presented in Table
3.6 and was estimated by determining the mean for analytical results from monitoring
wells adjacent to the East Fork of Mill Creek (GW-06,07,08, 09, 10, 11, 12, 28, and 38).
Samples for which a constituent was not detected were included in the averaging
procedure at their respective detection limits. A summary of anticipated acceptable
surface water discharge concentrations is also presented in Table 3.6.

The estimate of ground water quality presented in Table 3.6 was used as one criterion for
screening of ground water treatment technologies. Ground water quality presented in
Table 3.6 was estimated based on the assumption that significant migration of
contaminants from the waste lagoon to the East Fork of Mill Creek will not occur. This
assumption is believed to be valid based on the facts that: 1) the majority of the
contamination is present above the water table and therefore is not in contact with the
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primary transport mechanism and 2) the constituents of greatest concern are not expected
to migrate appreciably through the clayey soils. The assumption should be verified via
monitoring of the site prior to and throughout design and installation of a ground water
collection and treatment system.

3.3.4 LANDFILL GAS/AMBIENT Ant

3.3.4.1 General Response Actions

General response actions considered to be appropriate for landfill gas and ambient air
include: institutional controls; containment; collection; and on-site treatment. Both
passive and active gas collection systems have been considered. Implementation of one
or more of these general response actions may be necessary to achieve the remedial
response objectives presented in Section 3.2.

3.3.4.2 Volume Estimates and Estimation Techniques

Emissions of landfill gas were observed from the most recently active fill area during
Phase n RI field activities; however, the chemical composition and volumetric flow rate
of this gas has not been quantified. If a cap is placed over the site as part of overall site
remediation, it is expected that a gas venting system will be necessary. However, the
quantity and nature of landfill gas which will be generated under these conditions has
also not been quantified. This information will be necessary for design of a cap and
landfill gas venting system. Thus, additional information available during the remedial
design phase of site activities will better facilitate the design of the gas venting system.
The need for treatment of the landfill gas prior to release to the atmosphere and the
capacity of the gas venting system would be established in the additional investigations
completed during the remedial design phase.

3.3.5 SURFACE WATER SEDIMENTS

3.3 J.I General Response Actions

Surface water sediments from Skinner Creek and the East Fork of Mill Creek have been
found to contain semi-volatile contaminants at levels exceeding risk-based standards. As
noted in Section 3.2.3 of this document, the remedial action objective for pond and creek
sediments is natural attenuation. Accordingly, no general response actions are proposed
for surface water sediments.
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3.3.5.2 Volume Estimates and Estimation Techniques

The volume of surface water sediments impacted by contaminants has also been
estimated as part of this FS. Estimates of contaminated stream sediment volumes were
made based on Phase II RI sampling and an assumed depth of contamination. Because
no pond sediments are present which contain contaminants above risk-based standards,
estimates of pond sediment volumes are not considered germane to this study.

Based on field observations and best professional judgement, stream sediments were
assumed to be contaminated to a depth of two feet. Creek widths for excavation were
assumed to be fifteen feet for Mill Creek and five feet for Skinner and Dump Creeks.
Lengths of creek bed which are impacted are estimated to be 200 feet for Skinner Creek,
120 feet for Mill Creek, and 200 feet for Dump Creek.

Impacted sediments in Skinner Creek are located in two discrete areas, 100 feet
surrounding SM/SF-21 and 100 feet surrounding SM/SF-24. In each case, sediments are
assumed to be impacted fifty feet upstream and fifty feet downstream of the sampling
location. Sediments from Dump Creek were believed to be impacted within a distance of
120 feet between SM/FS-18 and SM/SF-19. Finally, sediments from Mill Creek were
estimated to be impacted in 120 feet of creek between SM/SF-5 and SM/SF-9.

Based on the preceding assumptions, in-place impacted sediment volumes from Skinner,
Mill, and Dump Creeks were estimated to be 75, 130, and 75 cubic yards, respectively.
Accordingly, the in-place total volume of impacted creek sediments is estimated to be
280 cubic yards.

3.4 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES
AND PROCESS OPTIONS

This section of the FS contains a master listing of remedial technologies and presents an
initial screening of these technologies. The screening of remedial technologies was
conducted based on technology effectiveness, implementability, and cost

In addition, several applications exist where a number of technologies are expected to be
similar in effectiveness, implementability, and/or cost. For these applications, a
screening of process options was performed to determine which technology would be
carried through to the detailed analysis of alternatives. Where effectiveness and
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implementability were considered to be equal, screening of process options was
performed based on initial capital and annual operating costs.

3.4.1 IDENTIFICATION AND INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

The initial screening of potentially applicable remedial technologies is presented in Table
3.1. Descriptions of the remedial technologies in Table 3.1 are presented in the U.S. EPA
guidance document Conducting Remedial Investigations/Feasibility Studies for
CERCLA Municipal Landfill Sites. (U.S. EPA, February, 1991, Chapter 4) and in the
literature. This screening was performed to eliminate remedial technologies which are
clearly not effective or implementable. Technologies are divided based on the
environmental medium for which they are proposed. Several remedial technologies are
presented more than once in this initial screening, as a number of remedial technologies
are applicable to multiple environmental media. A summary of the technologies which
passed the initial screening is presented in Table 3.7.

3.42 SCREENING OF PROCESS OPTIONS

A number of applications exist where multiple technologies are expected to be similar in
effectiveness, implementability, and/or cost. For these applications, a screening of
process options was performed to determine which technologies should be carried
through to the detailed analysis of alternatives. Where effectiveness and
implementability were not considered to be equal, the most effective or implementable
technology was considered to be most appropriate. Where effectiveness and
implementability were considered to be equal, screening of process options was
performed based on capital and annual operating costs. The following is a summary of
the screening of process options, grouped in the same manner as presented in Table 3.1.

3.4.2.1 Above-Ground On-Site Soils Treatment

Of the technologies presented in Table 3.1 for on-site treatment of soils, only incineration
is proven to be effective for removal of the diverse organic contaminants of concern.
Thus, incineration was the only on-site soils treatment technique considered further.
However, a number of different types of incinerators are available. Accordingly, this
section presents an analysis of the different incinerator types.
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3.4.2.2 Incineration

Thermal incineration is considered to be a feasible treatment technology for removal of
organic contaminants from soils. Thermal incineration is a process in which organic
contaminants are removed from soils by heating the soil to temperatures ranging from
1,500*F to in excess of 2,700'F. At such temperatures, organic contaminants are rapidly
oxidized to simple compounds (e.g. carbon dioxide, water). Incinerators are capable of
achieving removal efficiencies in excess of 99.99% for most organic contaminants.
Efficiencies in excess of 99.9999% can be achieved for soils containing dioxins.
Incineration, however, is not expected to significantly affect concentrations of inorganic
contaminants (metals) in soil.

During the evaluation of incineration as a soil treatment technology, a number of
different types of incinerators were considered including rotary kiln, fluidized bed, and
infrared incinerators. As part of the Phase II RI, soils in the buried waste lagoon area
were analyzed for a number of incineration-related parameters, and this information was
used for the evaluation of various incinerator types. A summary of these analytical
results is presented in Table 3.8.

The following is a summary of the evaluation of incineration methods:

Rotary Kiln Incineration

A rotary kiln incineration system consists of a rotary kiln and a secondary combustion
chamber (SCC) or afterburner. Rotary kilns are intended primarily for the incineration of
solids, but liquids, sludges and gases may be co-incinerated with solids. Solid wastes
varying in size from finely-divided particles (e.g. soils) to shredded 55 gallon drums can
readily be incinerated in a rotary kiln. Solids are generally introduced into the rotary kiln
using a ram feeder or an auger conveyor feeder. Liquids are generally injected into either
the primary chamber or the SCC via liquid injection nozzles.

Pretreatment of the buried waste lagoon soils may be necessary prior to introduction to a
rotary kiln incinerator. Depending upon the nature of materials encountered, this
pretreatment may include screening, shredding and/or size separation. In addition, some
dewatering of excavated soils may be necessary, due to the presence of perched water in
the buried waste lagoon area.
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The rotary kiln incinerator is essentially a long^ inclined cylindrical combustion chamber
mounted in a way such that it can be slowly rotated. Wastes and auxiliary fuels are
introduced into the high end of the kiln and are constantly agitated by the rotation of the
kiln. This agitation causes the solid materials present in the incinerator feed to be
constantly exposed to oxygen, thereby increasing heat transfer and oxidation efficiency.
However, the agitation also causes a portion of the solids from the feed to be entrained
with the incineration air, creating the need for air emission control devices to remove
particulates prior to discharge to the atmosphere.

A fuel oil and/or natural gas burner is generally used to maintain the temperature of the
kiln between 1,500"F and 1,800'F, causing complete volatilization of organic
contaminants. Volatilized contaminants are readily oxidized to carbon dioxide, water,
and other simple inorganic compounds (e.g. HC1, NO^. Gases exiting the kiln flow to
the SCC, which is maintained at a temperature 200°F to 400"F higher than the kiln, and is
maintained at a minimum of 2,200'F for polychlorinated biphenyl (PCB) contaminated
waste. An auxiliary burner is generally used to pre-heat the SCC during startup
procedures.

Gases exiting the SCC are treated to remove acids (e.g. hydrogen chloride) and
paniculate matter. Acids are typically removed by a scrubbing system which employs an
alkaline scrubbing medium (e.g. caustic, lime) to react with the acids. Gases must be
cooled in a spray (quench) chamber prior to introduction into the scrubber. The spray
chamber uses water injection to reduce the temperature of the off-gases to a range of
400°F to 450*F prior to entering the scrubber. Particulate matter in the air stream can be
removed either by a mist eliminator in the scrubbing column or by a baghouse
subsequent to the scrubber. The presence of metals in the incinerator feed stream may
result in the need for more elaborate air emission control devices, due to the tendency of
metals to exit the incinerator with paniculate matter in the air stream.

Air emissions from any incineration process must meet the substantive requirements of
all site ARARs. A comprehensive listing of ARARs is presented in Section 2.0. A
summary of ARARs applicable to air emissions from an incineration system is presented
in Table 3.9. The summary presented in Table 3.9 is not intended to be comprehensive.
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Ash residues from the incineration process are discharged and collected at the low end of
the kiln. These residuals are transported via conveyor to subsequent treatment for
stabilization of heavy metals in the waste stream, if necessary.

Fluidized Bed Incineration

Fluidized bed incinerators are also capable of treating solids, liquids, or sludges.
However, solids incinerated must be relatively small (less than one-inch diameter) for
incineration by this method. A fluidized bed incinerator is essentially a vertical,
cylindrical, refractory lined shell in which the combustion air passes upward through a
bed of media (generally sand). Fluidized bed incinerators operate by fluidizing the
materials to be incinerated in the combustion air stream, and heating the fluidized
mixture. The feed for the incinerator is typically introduced to the fluidized (combustion)
zone above the air distributor grate. The high temperature and velocity of the pre-heated
combustion air results in rapid heating of the feed to a range of 1,500°F to 1,600"F.
Organic contaminants are oxidized in the combustion chamber. The mixture of
combustion products and soil then passes to a cyclone chamber, where solids are
separated from the gases. The gases exiting the cyclone pass through a flue gas cooler
and a fabric filter baghouse to collect small particles, as well as to cool and scrub gases
prior to discharge to the atmosphere. Circulating bed combustors (CBCs) are a variation
of conventional fluidized bed incinerators which employ higher flow velocities for
increased bed turbulence. Paniculate in the flue gas is separated by a cyclone and is
recycled to the combustion zone.

High turbulence and residence time result in higher combustion efficiency so an after-
burner is not necessary to achieve complete combustion. Limestone can be added to the
incinerator feed to dry-scrub the acid gases. This addition can result in up to 99%
retention of acid gases, thereby eliminating the need for post-combustion scrubbing.
However, off-gas treatment is often required to meet the regulatory standards for acid gas
and paniculate emissions. Fluidized-bed incinerators can attain removal efficiencies of
99.9999% for most organic contaminants.

Bed agglomeration can be a problem with fluidized bed incinerators. Wastes with high
halogen content can form low melting point ash which softens and causes particle size to
increase. Agglomerated particles settle to the bottom of the incinerator and inhibit
fluidization. Lead and other metals in the waste may leave the incinerator in the off-
gases, necessitating air emission control devices.
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Infrared Incineration

Infrared incineration is similar to other kinds of incineration with the exception that an
electric powered infrared heat source is used to heat the incinerator feed. Infrared
incinerators maintain an internal temperature of approximately 1,600'F. Efficient
incineration of soils in an infrared incinerator requires that the soils are dry and less than
two inch nominal size. Similar to other types of incineration, infrared incinerators
employ SCCs to achieve contaminant destruction. Infrared incinerators can typically
achieve removal efficiencies of 99.9999% for most organic contaminants. Through the
addition of limestone to the feed, infrared incinerators can also achieve 99% removal of
acids from the off-gases. Fuel oil can be added to the waste to allow a higher feed rate
and less electrical power use. However, infrared incineration units are not available
commercially, and were not considered further.

Mobile/Transportable/Fixed Incineration

Mobile, transportable, and fixed incineration systems were considered for on-site
treatment of impacted soils. In general, on-site incineration will most often utilize a
mobile or transportable system rather than a unit to be permanently constructed at the site
because of the relatively short duration of the remedial action. The distinction between
mobile and transportable units is that mobile units are truck mounted (on one or more
trailers) and can be rapidly assembled in the field, possibly without removal from the
truck beds. Thus, the design of mobile incinerators is limited by the size of road-usable
trailers. This restriction may not be consistent with optimum incinerator design practice.

In contrast, transportable incinerators consist of a set of compatible modules which can
be readily disassembled at one site, transported to another site, reassembled on a concrete
pad or other stable base, and utilized as necessary for site remediation activities. Design
limits on transportable incinerators are more forgiving and, in general, the transportable
units can be assembled to more closely meet optimum incinerator design requirements.

Fixed incinerators, in contrast, are constructed on site, and are generally permanent
installations. Thus, capital costs for fixed incinerators are generally somewhat higher
than for mobile or transportable incinerators. Operating costs for mobile or transportable
incinerators are generally higher than those for fixed incinerators, because mobile or
transportable system operating costs include fees for leasing of the incineration system so
that the incinerator's owner can recoup capital investment.

eid c: & a:\ARCS^)4003\SkinFS 3-21 4AX7/92



For this application, a number of incinerators have been considered to be applicable.
Transportable rotary kiln systems, mobile CBC systems and fixed rotary kiln systems
have been considered. Inquiries were issued to a number of system fabricators regarding
incineration of site soils. However, because of limited responses from fabricators,
limited information is available regarding other systems which could potentially be used
for incineration of site soils.

Transportable rotary kiln incineration systems were located by WWES which would be
appropriate for this application. In general, costs for rotary kiln incineration of soils
range from $200 to $800 per ton, depending on the kiln capacity. For the Skinner
Landfill site, the most applicable information received by WWES was regarding use of a
transportable rotary kiln incinerator capable of processing up to 120 tons per day of soils.
The system would employ a 6.75 foot diameter by 25 foot long kiln and an eight million
BTU/hour natural gas/oxygen burner. Further description of this system is provided in
the detailed analysis of alternatives.

A transportable CBC incineration system was also considered for this application.
Although this system is capable of processing over three tons of soils per hour, the
system can process a maximum particle size of one inch. Thus, extensive pre-treatment
of soils and drums (e.g. shredding) would be required if this method of incineration were
to be employed.

Based on budgetary quotations received from incinerator vendors as part of the FS
process, it appears that the most economical means of incinerating soils on-site would be
use of a single transportable rotary kiln incineration system. Thus, this treatment method
will be carried through to the detailed analysis of alternatives. A summary of the
responses received from the various incinerator fabricators is presented in Appendix IV.

3.4.2.3 In Situ Soil Treatment

Three technologies were considered for the in situ treatment of impacted soils. These
technologies were: microbial degradation, stabilization, and soil vapor extraction. Of
these technologies, none is expected to be effective for removal or immobilization of all
soil contaminants. Further, if drums containing free-phase organic liquids are present in
the buried waste lagoon volume, the effectiveness of any type of in situ treatment would
be further limited due to the inability of in situ treatment to effectively access and treat
these concentrated liquids/wastes.
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Microbial degradation is not expected to remove a number of contaminants present in
soils which are particularly recalcitrant to biological degradation, such as
trichloroethanes and PCBs (U.S. EPA, October, 1990). Additionally, soils on the site
contain zones of both high and low permeability. If infiltration were to be employed as a
means of transporting oxygen and nutrients to impacted soils, it is expected that water
flow would occur selectively in the zones of high permeability, making effective
distribution of oxygen and nutrients difficult Microbial degradation is also not expected
to remove metals contamination from soils, but metals may be removed from soil as a
potential side benefit of flushing.

Soil vapor extraction may be effective for removal of volatile organic contaminants from
soils and disposal area contents. Significant concentrations of volatile organic
compounds were detected in on-site soils, particularly in the waste lagoon area. Because
volatile organic contaminants are the most mobile, removal of volatile organics from
soils is important in reduction of contaminant mobility. Semi-volatile and inorganic
contaminants would not be significantly affected by soil vapor extraction treatment.
Further, if free-phase organic liquids are present in drums in the waste lagoon volume,
volatilization from these liquids is expected to make soil vapor extraction considerably
less effective, as soil vapor will remain saturated with organics as long as organic liquids
are present. However, the benefits which may be obtained from reduction of levels of
volatile organics in soils merit further consideration of soil vapor extraction for soils
treatment. Soil vapor extraction will therefore be carried through to alternative
development and to the detailed analysis of alternatives.

Stabilization is an effective treatment for immobilization of inorganic contaminants
(particularly metals) and some organic compounds. However, soils on the Skinner site,
particularly in the buried lagoon area, are not expected to be amenable to in situ
stabilization. Soils in the buried lagoon area contain a variety of construction debris,
drums, and other large objects which cannot be readily moved. Because soils must be
well mixed in any stabilization technique, movement of all soils must be performed.
Thus, in situ stabilization is not considered to be feasible as a primary remedial action.
However, ex situ stabilization would likely be necessary for treatment of ash from on-site
incineration.

Soils excavated for on-site treatment are expected to contain significant levels of metals
contamination. As discussed above, incineration is the only on-site soils treatment
technique which has been considered feasible for excavated materials, and is not
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expected to reduce metals concentrations in soils. Stabilization of the incinerated soils
may be required to ensure that the soils would not leach inorganic contaminants to
ground water. Thus, although stabilization of soils is not considered as an appropriate
method of in situ soil treatment, it may be appropriate for any treatment alternative
involving excavation and on-site treatment of soils.

3.4.2.4 Alternate Water Supply

As discussed in the Phase IIRI report, residential wells on site are currently being used as
sources of potable water. The results of the Phase H RI indicate that extremely low
concentrations of naphthalene (less than 1.0 ug/1) are present in RW-01, the well
supplying Elsa and Ray Skinner's residences. Although contaminants are not present at
concentrations which exceed risk-based criteria, two remedial technologies were
considered for providing alternate water supplies to on-site and a number of off-site
residences: installation of city water, and installation of a new supply well.

Based on the site geology and hydrogeology, it is unlikely that another aquifer is present
beneath the residences which is capable of supplying potable water. Thus, installation of
a new supply well for the affected residences is not expected to be an appropriate
technology for providing an alternate water supply to these residences. However, the city
water supply is available, located beneath the center of the Cincinnati-Dayton Road.
Thus, extension of the city water supply to the affected residences is an effective and
appropriate means of providing an alternate water supply, and will be carried through to
alternative development and the detailed analysis of alternatives.

3.4.2.5 Ground Water Collection

The geology and hydrogeology of this site are such that ground water collection via
passive techniques would be more appropriate than active techniques. Ground water
flow on the site is precipitation-dependent, with considerable flow generated by
precipitation events, and significantly less ground water present in the absence of recent
precipitation events. Ground water collection equipment would therefore need to operate
at varying flow rates, depending on the presence and volume of precipitation.
Accordingly, only passive techniques were considered to be appropriate for ground water
collection at this site. Interceptor trenches with related sumps and drainage materials
were therefore carried through to the detailed analysis of alternatives.
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In addition, use of interceptor trenches will be supplemented with slurry walls for
diversion of ground water. Two soil-bentonite slurry walls were assumed for the
purposes of this FS: one at the northern site property boundary and one between the
interceptor trench and the East Fork of Mill Creek. The northern slurry wall will be used
to divert ground water flow around the capped volume. The southern slurry wall will be
installed to minimize the flow of water from the East Fork of Mill Creek into the
interceptor trench.

Soil-bentonite slurry walls have been assumed for this application because of their
potentially lower permeability and economic advantage over cement-bentonite slurry
walls. However, if on-site soils are not acceptable for use in slurry walls, cement-
bentonite slurry walls should be considered as an alternative to using soils from off-site.
This determination should be made prior to opening the excavation, based on soil
characteristics in the area of excavation and bench-scale testing.

3.4.2.6 On-Site Treatment of Ground Water

A number of remedial technologies were considered for on-site treatment of ground
water. Estimated water quality from a ground water collection system is presented in
Table 3.6. Ground/surface water remedial response levels are presented in Section 3.2,
are included in Table 3.6, and have been used in this evaluation as expected surface water
discharge limits for a ground water treatment system.

Based on the treatment requirements presented in Table 3.6 and a ground water flow rate
of 50 gpm, a number of treatment technologies were eliminated during the initial
screening of remedial technologies. A summary of this screening is presented in Table
3.1. As noted above, the concentrations presented in Table 3.6 represent expected
ground water quality for a passive collection system installed in the immediate future.
Although the estimated contaminant concentrations are very near the required effluent
quality, it is expected that some means of ground water treatment will be required prior to
surface water discharge. Thus, two treatment technologies, photochemical oxidation and
activated carbon adsorption, were evaluated based on their relative costs, ability to
remove the contaminants presented in Table 3.6, and specific details of their operation.

As noted in Table 3.1, a number of technologies were not considered to be appropriate
for ground water treatment. Biological techniques were not considered appropriate due
to the relatively low concentrations of organic constituents in the ground water and the
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fact that not all organic constituents in the ground water are biodegradable. A number of
chemical and physical treatment technologies were also considered inappropriate due to
high costs (reverse osmosis, steam stripping) or ineffectiveness in treating/removing
contaminants (air stripping, precipitation).

The treatment requirements presented in Table 3.6 indicate that concentrations of iron in
the influent to a treatment system would exceed applicable surface water discharge
criteria. However, no specific treatment technology has been included for removal of
iron, because of some uncertainty regarding the presence of these concentrations of iron
in the ground water. The majority of monitoring wells on-site are constructed with
galvanized steel casings and stainless steel screens. Thus, the possibility exists that some
iron present in the monitoring wells may have leached from the well casings. Further,
there is also the possibility that iron concentrations in the collection system will be
diluted substantially.

The need for iron treatment should be established through evaluation of ground water
collected by the full-scale collection system. In the event that treatment is necessary for
removal of iron, it would likely consist of an oxidation technology, followed by physical
separation of insoluble iron precipitates. Examples of technologies typically used for
iron removal include: aeration, hydrogen peroxide oxidation or potassium permanganate
oxidation. Filtration through sand or other media is generally used to remove the iron
precipitates from the treated water.

Based on this screening evaluation, preliminary costs were estimated for photochemical
oxidation and activated carbon adsorption treatment technologies. Capital cost estimates
include all necessary equipment for treatment, controls, housing, engineering,
construction management, and contingencies (20%). Capital costs, however, were
estimated only for discrete treatment systems. Costs are not included for ground water
collection, transmission piping, equalization tankage, or other items which are common
to all treatment methods. Operating costs include electrical power ($0.08/kW hr), labor
for operations and maintenance ($40/hr), chemical additives, equipment replacement,
waste disposal (as applicable), and contingencies (20%), and are applicable to the
treatment system only.
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A brief description of each treatment technology is as follows:

Photochemical Oxidation

Chemical treatment technologies rely upon chemical reactions to transform contaminants
into forms which are less toxic or hazardous. Oxidation is a treatment method for
removal of a variety of organic contaminants from ground water. Organic contaminants
are generally oxidized to form carbon dioxide, water and inorganic ions. Strong
oxidizing chemicals (e.g. hydrogen peroxide, ozone) are reacted with contaminants in
batch or flow-through reactors. The reaction of the oxidants with the contaminants
involves the addition of oxygen to the contaminant's molecular structure, thereby
converting contaminants to less toxic species. Catalysis of the oxidation reaction with
ultraviolet (UV) light is a process which has been proven effective in the removal of a
variety of contaminants from water. High intensity UV light catalyzes the chemical
reaction by promoting the generation of hydroxyl radicals in solution. This catalysis
generally reduces the amount of oxidant required for the reaction, as well as the time
required for the reaction to take place.

Treatment via photochemical oxidation is expected to remove the organic contaminants
of concern in the ground water. Metals and other inorganic constituents would not be
significantly affected. If, however, iron is present in the ground water at high
concentrations, it can become oxidized, and can, over time, coat the UV lamps,
decreasing the effectiveness of the technology. In addition, high concentrations of
alkalinity in the ground water may require the use of high concentrations of oxidant, due
to a quenching effect caused by alkalinity. Pilot-scale testing would need to be
performed prior to full-scale implementation, to confirm the effectiveness of the
technology, allow the development of full-scale design parameters, and provide a more
accurate estimate of initial capital and annual operating costs for treatment via this
method.

For the purpose of this FS, photochemical oxidation system vendors were contacted to
obtain budgetary capital and operating costs for this application. Because of questions
regarding contaminant loading and migration in ground water, the photochemical
oxidation system evaluated for this application included hydrogen peroxide and ozone
addition capabilities, as well as sufficient retention time to oxidize all organic
constituents of concern. Additional design parameters for the system should be
established via pilot testing prior to installation of a full-scale system.
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Capital costs for treatment of the ground water stream via photochemical oxidation
(using hydrogen peroxide and ozone as the principal chemical oxidants) are estimated on
a preliminary basis to be $406,000. Annual operating costs for treatment via this method
are estimated to be $116,000. Summaries of these cost estimates are presented in
Appendix V.

Activated Carbon Adsorption

Activated carbon adsorption relies upon weak chemical bonds which are formed between
organic chemicals and activated carbon to remove the contaminants from water. The
strength of these bonds between carbon and organic chemicals is considerably greater
than those formed between carbon and water. Accordingly, when ground water
contaminated with organic chemical is treated by a bed of activated carbon, the water
passes through the carbon bed, leaving the contaminants behind.

Activated carbon adsorption is a process where separation of contaminants from water is
achieved through physical bonding of contaminant molecules or ions to the surface of
granular activated carbon (GAC) particles. GAC particles, however, have a limited
surface area available for adsorption. As the mass of contaminants adsorbed onto the
activated carbon increases, the corresponding equilibrium concentration of contaminants
in treated water also increases until the treated effluent meets or exceeds the effluent
criteria. At this point, the carbon is replaced or regenerated and the process continues. In
general, contaminants which have large molecular weights and low solubility in water are
most readily adsorbed onto GAC.

In practice, activated carbon adsorption vessels are generally installed with two or more
vessels operating in a series configuration (i.e. water treated in a primary adsorption
vessel is further treated in at least one secondary vessel). Vessels are typically
manufactured in skid-mounted pairs to facilitate this operating configuration. By
operating in a series configuration, the adsorptive capacity of the carbon is maximized by
allowing the "lead" carbon to become more completely saturated prior to removing it.
Because activated carbon adsorption is a widely used technology which is well
documented in the literature, treatability testing is generally not necessary prior to full-
scale implementation.

A pair of adsorption vessels, each containing 10,000 pounds of activated carbon, is
expected to be sufficient for treatment of ground water at this site. Preliminary
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modelling indicates that each 10,000 pound carbon bed will operate for more than six
months prior to contaminant breakthrough, based on the average estimated ground water
quality. However, because of the concentrations of inorganic constituents present in the
ground water (e.g. iron, hardness), it has been assumed that the carbon will need to be
changed twice annually due to inorganic fouling.

Capital costs for treatment of the ground water stream via activated carbon adsorption are
estimated to be $263,000. Annual operating costs are estimated to be $94,000.
Summaries of these costs are presented in Appendix V.

Results and Conclusions

Based on the information presented above, ground water treatment appears to be most
cost-effectively performed using activated carbon adsorption. This technology would be
expected to remove all organic chemicals present in the ground water to acceptable
levels. In addition, treatment via activated carbon adsorption will more readily allow for
small changes in the ground water flow rate and changes in the influent composition.
Variations in these parameters would simply result in changes in the carbon use rate,
requiring more or less frequent carbon transfers. Thus, this treatment technology will be
carried through to alternative development and the detailed analysis of alternatives.

Alternately, discharge of untreated water to the Butler County POTW was considered.
However, correspondence with Butler County Department of Sanitary Engineering
personnel indicates that discharge of untreated water would not be acceptable due to the
nature of contaminants present in the ground water. A copy of the correspondence with
Butler County Department of Sanitary Engineering personnel is presented in Appendix
VI. It is possible that treated or partially treated water could be discharged to the Butler
County POTW. However, further negotiations would be necessary if this option were to
be pursued.

3.4.2.7 Institutional Controls

A number of institutional controls are also proposed for the Skinner site under all of the
alternatives except No Action. Institutional actions would be taken to minimize the
potential for exposure of the general public to site contaminants. These institutional
controls include:

• Installation of fencing;
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• Connection of various on-site and off-site residences to the municipal water
supply;

• Initiation of a ground water monitoring program to document that impacted
ground water contaminants are effectively captured;

• Initiation of a surface water monitoring program to ensure the integrity of the site
remedy; and

• Establishment of deed restrictions to prevent excavation and/or installation of
wells on the Skinner property.

Costs for each of these institutional controls have been included in the various
alternatives. A number of assumptions were made in generating these costs. These
assumptions are outlined in the detailed analysis of alternatives. However, specific
details regarding institutional controls should be established as part of the remedial
design portion of the project.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Soils No Action

Institutional Action

Surface Water
Diversion

None Not Applicable Yes The NCP Requires that the no action
alternative be carried through to the
detailed analysis of alternatives.

Access Restriction Deed Restrictions Yes

Monitoring

Surface Controls

Restrictions on excavation and soil use in
impacted areas are appropriate. Must
be coordinated with property owners).

Site Fencing Yes Effective means of restricting access to
entire site or highly impacted areas.

Monitoring of Yes Provides qualitative information regarding
Surface Run-off contamination of upper-most soil areas.

Grading Yes Grading of various portions of the site
is applicable for any potential
excavation or capping scenario.

Soil Cover/ Yes Installation of replacement topsoil and
Revegetation vegetation onto graded/capped areas

is applicable for limiting erosion.

Flood Control Yes Rood control dikes are appropriate
Dikes for any capping scenario.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental General Response Remedial
Media Action Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Soils
(com.)

Containment

Removal

Capping
(single layer)

Capping
(multiple layer)

Excavation

Incineration

Synthetic Membrane No

Clay

Asphalt

Concrete

Multimedia

Rotary Kiln

Yes

No

No

Yes

Not Applicable Yes

Yes

Liquid Injection No

Technology not appropriate for single-layer
capping.

Expected to be effective in reducing surface
water infiltration. Most conventional
type of cap.

Not applicable due to site climate
(freeze/thaw stress).

Not applicable due to site climate
(freeze/thaw stress).

Capping with multiple layers of media
will minimize surface water infiltration.

Localized or site-wide excavation of
impacted soils may be effective when
coupled with other technologies.

Accepted standard for removing organic
contaminants from soil. Would not remove
metals from soil. Trial burn would be required.

Not applicable due to non-liquid
waste characteristics.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Soils
(com.)

General Response
Action

On-site Treatment
(com.)

Remedial
Technology

Incineration
(com.)

Process
Option

Fluidized Bed

Retain For
Further
Analysis

No

Screening
Comments

Technology not well suited to waste
characteristics (e.g. large particles).

Above-ground
Treatment

In Situ Treatment

Infrared

Aeration

Slurry
Degradation

Enhanced
Volatilization

Soil Washing

Critical Fluid
Extraction

Microbial
Degradation

No

No

No

No

No

No

No

Not applicable due to limited commercial
availability and characteristics of waste.

Would produce emissions which are difficult to
control. Would not remove semi-volatile
organic contaminants.

Technology not sufficiently proven for
constituents of conern at the Skinner site.

Technology would require heating to temperatures
characteristic of incineration in order to remove
all organic constituents of concern and is
therefore considered under discussions of
incineration.

Majority of constituents are not sufficiently water
soluble for efficient treatment via this technique.

Technology not sufficiently proven for removal
of all site contaminants.

Technology is not sufficiently proven for removal
of all site contaminants. Metals are not
biodegradable and many organic constituents are
difficult or very slow to degrade.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Disposal Area
Contents

General Response
Action

No Action

Remedial
Technology

None

Process
Option

Not Applicable

Retain For
Further
Analysis

Yes

Screening
Comments

The NCP requires the no action alternative to
be carried through to the detailed analysis of
alternatives.

Institutional Action Access Restriction Deed Restriction Yes

Site Fencing Yes

Monitoring

Surface Water Diversion Surface Controls Grading

Monitoring Surface Yes
Runoff

Soil Cover/
Revegetation

Flood Control
Dikes

Yes

Yes

Yes

Restrictions on excavation in impacted areas are
appropriate. Any potential restrictions must
be coordinated with property owner(s).

Effective means of restricting access to
entire site or highly impacted areas.

Provides limited information as to levels
of contaminants in disposal area contents.

Grading of portions of the site are
applicable for any potential excavation or
capping scenario.

Installation of replacement topsoil and
vegetation onto graded areas is applicable
for limiting erosion.

Flood control dikes are appropriate for
any capping scenario.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Retain For
Environmental General Response Remedial Process Further

Media Action Technology Option Analysis

Disposal Area Containment Capping Synthetic Membrane
Contents (cont.) (single layer)

Clay

Asphalt

Concrete

Capping Multimedia
(multiple layer)

On-Site In Situ Treatment Microbial
Treatment Degradation

No

Yes

No

No

Yes

No

Screening
Comments

Technology not appropriate for single-layer
capping.

Expected to be effective in reducing surface
water infiltration.

Not applicable due to site climate
(freeze/thaw stress).

Not applicable due to site climate
(freeze/thaw stress).
Capping with multiple layers of media will
minimize surface water infiltration.
Many organic constituents are difficult or
very slow to degrade. Heterogeneous nature
of media will make equal liquid distribution
(flushing of oxygen and nutrients) difficult.

Oxidation No Many contaminants cannot be oxidized in situ.
Heterogeneous nature of media makes liquid
distribution (flushing of oxidizing chemicals)
difficult

Aeration No Technology is not sufficiently proven.

Soil Flushing No Contaminants are not sufficiently soluble
in water to effectively treat via this technique.

Soil Vapor Yes May be applicable for treatment of hot
Extraction spots of volatile organic chemical contamination.

Vitrification No Not applicable due to waste characteristics. Tech-
nology is not currently commercially available.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Ground Water/ No Action
Leachate

None Not Applicable Yes

Institutional Action Access Restriction Deed Restrictions Yes

Surface Water
Diversion

Alternate Water
Supply

Site Fencing

City Water
Supply

New Well

Ground Water
Monitoring

Monitoring

Surface Controls Grading

Soil Cover/
Revegetation

Yes

Yes

No

Yes

Yes

Yes

Rood Control Dikes Yes

The NCP requires that the no action alternative
be carried through to the detailed analysis of
alternatives.

Deed restrictions on well installation and
ground water use are appropriate.

More applicable to on-site soils and landfill
area contents, but will restrict access to on-site
ground water as well.

Would serve to minimize or eliminate consumption
and exposure to impacted ground water.

Technology cannot be implemented due to site
geology. Proximity of city water supply makes
this technology cost prohibitive.

On-going monitoring will be necessary
as part of any site management plan.

Re-grading of the site will be necessary as pan
of any excavation or capping scenario.

Installation of soil cover and vegetation is
applicable as a means of erosion control.

Flood control dikes are appropriate for any
capping scenario.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Ground Water/ Containment
Leachate (cont)

Capping
(single layer)

Capping
(multi-layer)

Vertical Barriers

Synthetic No
Membrane

Clay Yes

Asphalt No

Concrete No

Multimedia Cap Yes

Slurry Wall Yes

Vibrating Beam No
Bitumen Grout Wall

Grout Curtain

Metallic Sheet
Piling

Concrete wall

No

No

No

Technology not appropriate for single-layer
capping

Expected to be effective in reducing surface
water infiltration which could impact ground
water.

Not applicable due to site climate
(freeze/thaw stresses).

Not applicable due to site climate
(freeze/thaw stresses).

Capping with multiple layers of media will
minimize surface water infiltration which
could impact ground water.

Expected to be effective in restriction of
ground water flow.

Forms barrier of uncertain integrity, due to
difficulty in sealing base of wall to bedrock.

Forms barrier of uncertain integrity.

Barrier is of uncertain integrity due to difficulty
in sealing base of wall to bedrock. Difficult to
implement in rocky soils. May be applicable for
providing temporary structural support.

Subject to cracking due to freeze/thaw stresses.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Ground Water/
Lcachaie (com.)

General Response
Action

Containment
(cont.)

Remedial
Technology

Horizontal
Barriers

Retain For
Process Further
Option Analysis

Block Displacement No

Grout Injection No

Screening
Comments

Technology not sufficiently developed

Technology not sufficiently developed

nor proven.

. Produces a

Gradient Controls Barrier Wells No

barrier of uncertain integrity.

Site geology is not conducive to ground water
recovery via active techniques.

Collection

On-Site Treatment

Extraction

Interceptor Trenches/ Yes
Drains/Sumps

Extraction Wells No

Injection/Extraction No
Wells

Passive Collection Interceptor Trenches/ Yes
Drains/Sumps

Biological Treatment Activated Sludge No
(aerobic)

Trickling Fillers No

Site geology is more conducive to passive than
active ground water collection due to relatively
shallow bedrock and dependancy of ground water
flow on precipitation. Can be used in
conjunction with a slurry wall.

Site geology is not conducive to ground water
recovery via active techniques.

Not feasible due to site geology/hydrogeology.
Primary impacted areas are clay and clay/silt
mixtures which would not be expected to accept
water.

Site geology is more conducive to passive
than active ground water collection due to
relatively shallow bedrock and dependency of
ground water flow on precipitation.
Can be used in conjunction with a slurry wall.

Insufficient contaminant loading in ground water
to support biomass; not all constituents are
biodegradable.

Insufficient contaminant loading in ground water
to support biomass; not all constituents are
biodegradable.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental General Response Remedial
Media Action Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Ground Water/ On-Sile Treatment
Leachate (com.) (cont)

Biological Treatment Rotating Biological No
(aerobic) (com.) Contactors

Submerged Fixed- No
Film Biological
Reactors

Aerobic Carbon No
Fluidized Bed

PACT No

Biological Treatment Anaerobic No
(anaerobic) Digestion

Chemical Treatment Neutralization No

Precipitation No

Dechlorination No

Photochemical Yes
Oxidation

Insufficient organic contaminant loading
in ground water to support biomass; not all
constituents are biodegradable.

Technology not cost-effective due to
ground water characteristics; not all
constituents are biodegradable.

Technology not cost-effective due to
ground water characteristics. Significant
energy required for carbon bed fluidization
which is not required for passive adsorption.
Carbon use rates are expected to be comparable.

Insufficient organic contamiant loading in ground
water to support biomass.

Not applicable due to nature and concentrations
of contamination.

Ground water pH is expected to be approximately
neutral. Therefore, treatment via this technique
is unnecessary.

Ground water does not contain levels of metals
which require removal. Removal of iron could
be accomplished by this technology, if necessary.

No chlorine present in ground water. Therefore,
treatment via this technique is unnecessary.

May be applicable based on contaminants an*4

concentrations of contamination.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Ground Water/ On-Site Treatment
Leachate (com.) (com.)

Chemical Treatment Reduction No
(com.)

Physical Treatment Coagulation/ No
Sedimentation

Carbon Adsorption Yes

Activated Alumina No
Adsorption

Ion Exchange

Air Stripping

Steam Stripping

No

Reverse Osmosis No

No

No

Ground water contaminants are not amenable to
treatment/destruction via this technique.

Not applicable due to nature and concentrations
of contamination.

Contaminants in ground water
are readily adsorbed onto activated carbon.

Contaminants in ground water are not readily
adsorbed onto activated alumina.

Ground water does not contain ionic (inorganic)
constituents which require removal. Therefore,
treatment via this technique is unnecessary.

Technology is not cost-effective because of
large (5-10%) reject stream which requires
subsequent treatment or disposal.

Ground water contaminants (as presented in
Table 3.6) are not sufficiently volatile for
treatment via mis technique.

Technology is not cost-effective for this
application, due to low contaminant
concentrations and contaminant solubility in water.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Ground Water
(cont.)

General Response
Action

On-Site Treatment
(com.)

Remedial
Technology

Physical Treatment
(cont.)

Process
Option

Dissolved Air
Flotation

Retain For
Further
Analysis

No

Screening
Comments

Not applicable due to nature of contamination.

Effluent Disposal

Off-Site Treatment

Publicly Owned
Treatment Works
(POTW)

POTW

Extraction No

Solar Evaporation No

Spray Evaporation No

Freeze Crystallization No

In Situ Treatment Microbial Degradation No

Chemical Treatment No

Not Applicable Yes

Direct Discharge Not Applicable

Not Applicable

Yes

No

Generates additional contamination in wastev»ater
stream. Inefficient means of water treatment for
surface water discharge.

Not applicable due to site conditions and nature
of contamination.

Not applicable due to site conditions and
nature of contamination.

Technology is not cost-effective for this
application. Energy requirements of freezing
water are prohibitive.

Technology is not sufficiently proven for
remediation of all site contaminants.

Not applicable due to nature of contamination.

May be an applicable technique for effluent
disposal. Further negotiations with POTW
personnel would be necessary to discharge
treated ground water.

May be appropriate means of effluent disposal.
Would require the substantive requirements of
all ARARs to be met.

Discharge of untreated ground water to the
local POTW is not acceptable. POTW cannot
effectively treat contaminants.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Ground Water/
Leachate (com.)

Landfill Gas/
Ambient Air

General Response
Action

Off-Siie
Treatmcnl (com.)

On-Site Disposal

No Action

Remedial
Technology

RCRA Facility

Deep Well Injection

None

Process
Option

Not Applicable

Not Applicable

Not Applicable

Retain For
Further
Analysis

No

No

Yes

Screening
Comments

Not feasible due to quantity of ground water.

Requires installation of well through bedrock.
May cause contamination of deeper aquifers.

The NCR requires the no action alternative to be
carried through to the detailed analysis of

Institutional Action

Containment

Access Restriction Deed Restrictions Yes

Capping
(single layer)

Site Fencing Yes

Synthetic Membrane No

Clay

Asphalt

Concrete

Multi-Layer Cap Multimedia

Yes

No

No

Yes

alternatives.

Restrictions on site access may be useful in
preventing exposure to landfill gas or other
air discharges.

May be effective in reducing potential exposure
to on-site air.

Technology not appropriate for single-layer
capping.

Expected to substantially reduce diffusion
of contaminants to ambient air.

Not applicable due to site climate
(freeze/thaw stresses).

Not applicable due to site climate
(freeze/thaw stresses).

Expected to enhance restriction to air flow over
use of a single layer cap.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

Landfill Gas/
Ambient Air
(conl.)

General Response
Action

Collection

Remedial
Technology

Passive Systems

Process
Option

Pipe Vents

Retain For
Further
Analysis

Yes

Screening
Comments

Inexpensive means of releasing
Limited range of influence.

landfill gas.

On-Sile Treatment

Ac live Systems

Gas Recovery/
Treatment

Surface Water/ No Action
Sediments

None

Trench Vents No More expensive construction than pipe vents.

Gas Yes Can be performed cost-effectively when combined
Extraction with soil vapor extraction.

Adsorption No Available information is insufficient to evaluate
the need for or relative merits of landfill gas
treatment techniques.

Absorption No Available information is insufficient to evaluate
the need for or relative merits of landfill gas
treatment techniques.

Catalytic Incineration No Available information is insufficient to evaluate
the need for or relative merits of landfill gas
treatment techniques.

Flare No Available information is insufficient to evaluate
the need for or relative merits of landfill gas
treatment techniques.

Not Applicable Yes The NCP requires the no action alternative to
be carried through to the detailed analysis of
alternatives. Potential danger to ecosystems
from removal makes no action an appropriate
response for these media
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Surface Water/ Institutional
Sediments (com.) Action

Removal

Containment

On-Site Treatment

Access Restriction Site Fencing

Monitoring

Dredging of
Sediments

Not Applicable

Not Applicable

Dcwatering and Not Applicable
Excavation

Yes

Yes

No

No

Migration Control Stream Filtration Yes

Incineration Rotary Kiln

Fluidized Bed

Infrared

Slurry
Degradation

No

No

No

No

Soil Washing No

Effective means of preventing exposure to on-sile
impacted surface water. Not effective for off-site
surface water or sediments.

Provides information as to effectiveness of site
management techniques in preventing contaminant
migration.

Expected to create a greater risk to aquatic
ecosystems than risk level associated with
existing contaminants.

Not applicable for creek sediments.

Effective means of preventing off-site
migration of impacted sediments.

Technology would require dredging of sediments.

Technology would require dredging of sediments.

Technology would require dredging of sediments.

Technology would require dredging of sediments.

Technology would require dredging of sediments.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental
Media

General Response
Action

Remedial
Technology

Process
Option

Retain For
Further
Analysis

Screening
Comments

Surface Water/ On-Sile Disposal
Sediments (com.)

Off-Site Treatment

Off-Site Disposal

Consolidation Not Applicable No

RCRA Incineration Not Applicable No

RCRA Landfill Not Applicable No

Technology would require dredging of sediments.

Technology would require dredging of sediments.

Technology would require dredging of sediments.
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TABLE 3.2

SUMMARY OF PROPOSED GROUND WATER
REMEDIAL RESPONSE LEVELS

:Ji::|i|;:i^i^^:i;;!:;i;iSb!riipeiittii!:Hi;:!^ i^Mi:ii;:il!)etfe4i^kS6:hie'ntratib'tts:i':i
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Acenaphthene
Acetone
Aldrin
Aroclor-1254
Benzene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(gji,i)perylene
Benzo(k)fluoranthene
bis-(2-Chloroethyl) ether
bis-(2-Chloroisopropyl) ether
bis-(2-Ethylhexyl) phthalate
n-Butanol
Butylbenzylphthalate
Carbon disulfide
Carbon tetrachloride
Chlordene
Chlorobenzene

roe thane
t»«oroform
Chlorophenol, 2-
Chrysene
Dibutylphthalate
Dibenzo(aji)anthracene
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichloroethane, 1,2-
Dichloroethylene, 1,2-trans-
Dichloropropane, 1,2-
Dieldrin
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Ethyl benzene
Fluoranthene
Heptachloronorborene, 1^,3,4,5,7,7-
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachloroe thane
Indeno( 1 ,2,3-cd)pyrene
Isophorone
Methyl butyl ketone

hyl ethyl ketone (MEK)
,^__.iylene chloride
N-Nitroso-di-n-propylamine
Naphthalene

0.052
3.50

0.00005(2)
0.001(2)
0.005(2)
0.010(2)
0.010(2)
0.010(2)
0.010(2)
0.010(2)
0.010(2)

4.36
0.0058

1.7
0.010(2)

(3)
0.005(2)

(3)
0.026

(3)
0.013

(3)
0.031
0.19

0.010(2)
0.011
0.087

0.010(2)
0.005(2)

0.1
0.005(2)
0.0001(2)

0.12
2.12
0.073
0.062

0.010(2)
(3)

0.010(2)
0.010(2)
0.010(2)
0.010(2)

0.9
(3)

0.0071
0.005(2)

5.85
0.044

xCWA -WQC (Chronic)
Risk-Based

OEPA
Risk-Based
Risk-Based

OEPA
OEPA
OEPA
OEPA
OEPA

Risk-Based
OEPA

Risk-Based
Risk-Based

CWA -WQC (Chronic)

Risk-Based

OEPA

Risk-Based

OEPA
OEPA
OEPA
OEPA
OEPA

Risk-Based
Risk-Based

SDWA - MCL
Risk-Based
Risk-Based

OEPA
CWA -WQC (Chronic)

OEPA
OEPA
OEPA

Risk-Based
CWA -WQC (Chronic)

OEPA
OEPA
OEPA

OEPA
SDWA - MCLG

CWA -WQC (Acute)
OEPA

...

0.002 - 5.9
0.0005
0.0002

0.001 - 20

...

0.001 - 0.016

0.001-0.012

0.003 - 0.0067
...

0.001 - 0.027
0.017 - 0.052
0.001 - 0.085

0.006

0.0035-0.011

0.021 - 0.37
0.00013

0.005 - 0.08

0.00002 - 0.00024

0.003 - 0.014

0.00073 - 0.064
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TABLE 3.2

SUMMARY OF PROPOSED GROUND WATER
REMEDIAL RESPONSE LEVELS

;;^;^;::^:::i ::;^:^:^:^:^;:;^:^;:;ij:U!-;:-: :;:::^:::

Nitrobenzene
Nitrophenol,4-
Pentachlorophenol
Phenanthrene
Phenol
Styrene
Tetrachloroethane, 1,1,2,2-
Tetrachloroethylene
Toluene
Trichlorobenzene, 1 ,2,4-
Trichloroethane, 1,1,1-
Trichloroethane, 1,1,2-
Trichloroethylene
Vinyl chloride
Xylenes (Total)

Aluminum
Antimony
A^enic

jm
t^iyllium
Cadmium
Chloride
Chromium
Cobalt
Cyanide
Lead
Manganese
Nickel
Nitrate/Nitrite
Silver
Thallium
Vanadium
Zinc

27
0.15
0.050
0.0063
0.37
0.056

0.005(2)
0.005(2)

1.00
0.077
0.088
0.005
0.005
O^rSkjOC'V
0.02

0.050
0.060
0.010
0.75

0.0053
0.005
250

0.011
0.050
0.010
0.005
3.50
0.096

10
0.010
0.016
0.11
0.086

; i i i i ; i ! i ; : ; ^ ; : ; : ; i ; : ; : ; i ; : ; : ; : ; : ; i ; - ; ^ ; : ; ^ ; i ; i ; ^ ! : ; ;^H; ; ; ;^ ;; : ; : ; : ; : ; : ; : ; : ; : ; : ; : ; : ; : ; > : : : ; • ; : • : ; : ; : ; : ; : ; : ; : ; : : : ; : ; : ; : ; '•'. •':•• -i-:-i :•
:;::;;:;:;:;:;;;:;:;::h:)ffe|ibren6^;i(|lD:;!:: ̂ \^\\

v i i i i i i l i i i i i i i i j i l i i i j i i i i i i i ; ; ! ; ; ! ! \\Mt\-M-\ ; | l ; l | d | ; | N :

CWA -WQC (Acute)
CWA -WQC (Chronic)

Risk-Based
CWA -WQC (Chronic)

OEPA
OEPA

Risk-Based
Risk-Based

SDWA - MCL
OEPA
OEPA

Risk-Based
SDWA-MCL
Risk- Based

SMCL

SMCL
CWA -WQC (Chronic)

Risk-Based
Risk-Based

CWA -WQC (Chronic)
SDWA-MCL

SMCL
CWA -WQC (Chronic)

Risk-Based
CWA - WQC (Chronic)
CWA - WQC (Chronic)

Risk-Based
CWA -WQC (Chronic)

SDWA - MCLG
CWA -WQC (Chronic)

OEPA
Risk-Based

CWA -WQC (Chronic)

; ; : : : ; : ; ; . ; ; !;MRaj9^:0f;;;::-;:';i ^:'{-^
iDeteetieid; Concentrations i

...

0.015 - 0.26

0.002 - 0.67

0.006

0.0013-3.1

0.0026-0.012
0.055

0.004 - 0.048

0.017 - 55.6

0.002-0.0612
0.003 - 5.95

...
0.00053 - 0.064

-
0.004-0.137
0.003-0.31

0.011 -0.0235
0.00282 - 0.54

0.0104 - 18
0.009-0.41

-

0.0021-0.135
0.001 - 1.33

(1) See Table 2.1 for specific regulatory citations.
(2) Level adjusted to reflect analytical detection limits.
(3) Insufficient information available to develop remedial response level for this compound.
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TABLE 3.3

SUMMARY OF PROPOSED SURFACE WATER SEDIMENTS
REMEDIAL RESPONSE LEVELS (1)

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene

0.4
0.4
0.4
0.4
0.4

Risk-Based
Risk-Based
Risk-Based
Risk-Based
Risk-Based

0.0876-0.1
0.125 -a33

0.0375-0.16
0.0602-0.12

(1) These remedial levels were reduced to only those constituents which are detected at concentrations
at or near their remedial response levels.
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TABLE 3.1

INITIAL SCREENING OF REMEDIAL TECHNOLOGIES

Environmental General Response Remedial Process
Media Action Technology Option

Soils On-Sile Treatment In Situ Treatment Oxidation
(com.) (com.) (com.)

Fixation/
Solidification

Soil Flushing

Soil Aeration

Soil Vapor
Extraction

Vitrification

Off-Site Treatment RCRA Incineration Not Applicable

On-Sile Disposal RCRA Landfill Not Applicable
Construction

Retain For
Further
Analysis

No

No

No

No

Yes

No

No

No

Screening
Comments

Majority of organic contaminants present on-site
cannot be readily oxidized in situ.

Not feasible due to heterogeneous nature of
site soils and probable presence of buried
drums and debris.

Not feasible due to low permeability and
heterogeneous nature of impacted soils.

Technology is not expected to be effective in
removal of semi-volatile organic or inorganic
constituents. Not sufficiently proven for
removal of volatile organic constituents.

May be effective in reducing levels of volatile
contaminants. Would not be expected to
significantly reduce levels of some semi-volatile
organic or inorganic contaminants. May not be
effective due to heterogeneous nature of soils.

Cannot be implemented due to site soil
conditions and geology. Technology is not
currently commercially applied.

Not cost-effective due to large volumes of soils.

Site geology is not conducive to RCRA landfill
construction.

Off-Site Disposal RCRA Landfill Not Applicable No Not practicable due to volume of soils and
regulatory constraints.
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TABLE 3.4

SUMMARY OF PROPOSED SITE-WIDE SOILS
REMEDIAL RESPONSE LEVELS

2,3,7,8-TCDD
Acenaphthene
Acetone
Aroclor-1254
Benzene
Benzo(a) anthracene
Benzo(a) pyrene
Benzo(b) fluoranthene
Benzo(gji,i) perylene
Benzo(k) fluoranthene
bis(2-ChIoroethyl) ether
bis(2-Chlotoisopropy)Ether
Butanone,2- (Methyl ethyl ketone)

Ibenzylphthalate
fc^oon tetrachloride
Qilorobenzene
Chloroform
Chrysene
Di-n-butylphthalate
Dibenzo(aji) anthracene
Dichlorobenzene, 1 ,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichloroe thane, 1,2-
Dichloroethylene, 1,2-
Dichloropropane, 1,2-
Dichloropropene, 1,3-trans-
Dieldrin
Diethylphthalate
DimethylphthaJate
Dimethylphenol,2,4-
Ethylbenzene
Fluoranthene
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachloroe thane
T' ^none, 2- (Methyl butyl ketone)

,io(l,2,3-cd) pyrene
Isophorone

5.70E-07
8.56

0.270
0.160
0.015
0.330
0.100
0.330
150

0.330
0.330(4)

40
0.010
10.64
0.079
0.307
0.020
0.330
500

1,181
0.669
5.29

0.609
0.005
0.211
0.009
0.005

2.52
0.146
7.29
2.44
13.6

0.330
1.72
7.09

0.330
1.24

Risk-Based (2)
Ground Water-Based (3)

Ground Water-Based
Ground Water-Based
Ground Water-Based

Risk-Based
Risk-Based
Risk-Based
Risk-Based
Risk-Based

Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based

Risk-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based

Risk-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based

Risk-Based
Ground Water-Based

Risk-Based

Risk-Based
Ground Water-Based

0.0089 - 34
0.14-980

0.00049 - 0.0022
0.069 - 4.34
0.062 - 5.6
0.22-6.17
0.31 - 1.7

0.05 - 0.76

024 - 39
0.43 - 7

0.002

0.06 - 5.56
0.055 - 0.49

0.078

0.001 - 0.002
0.12-7.9
0.073 - 23

0.29 - 1.5
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TABLE 3.7
RESULTS OF INITIAL SCREENING OF TECHNOLOGIES

Soils

Disposal Area Contents

No Action

Institutional Action

Surface Water
Diversion

Containment

Removal

On-Site Treatment

No Action

Institutional Action

Surface Water
Diversion

III IN!
None

Access Restriction

Monitoring

Surface Controls

Capping (single-layer)
Capping (multiple-layer)

Excavation

Incineration
In-Situ Treatment

None

Access Restriction

Monitoring

Surface Controls

$;£;:;£!£;; i! ii!|!j|!ppti|̂ ii li| l i l i l i l & l i i i j i l i i i l i l i j i H

Not Applicable

Deed Restrictions
Site Fencing
Monitoring of Surface Run-Off

Grading

Soil Cover/Vegetation
Flood Control Dikes

Clay
Multimedia

Not Applicable

Rotary Kiln
Soil Vapor Extraction

Not Applicable

Deed Restrictions
Site Fencing
Monitoring of Surface Run-Off

Grading
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TABLE 3.7
RESULTS OF INITIAL SCREENING OF TECHNOLOGIES

Disposal Area Contents
(cont.)

Ground Water/Leachate

Surface Water
Diversion (cont.)

Containment

On-Site Treatment

No Action

Institutional Action

Surface Water
Diversion

Containment

Surface Controls (cont.)

Capping (single-layer)
Capping (multiple-layer)

In-Situ Treatment

None

Access Restriction

Alternate Water Supply
Monitoring

Surface Controls

Collection

Capping (single-layer)
Capping (multiple-layer)
Vertical Barriers
Gradient Controls

Passive Collection

Soil Cover/Vegetation
Flood Control Dikes

Clay
Multimedia

Soil Vapor Extraction

Not Applicable

Deed Restrictions
Site Fencing
City Water Supply
Ground Water Monitoring

Grading

Soil Cover/Vegetation
Flood Control Dikes

Clay
Multimedia
Slurry Wall
Interceptor Trenches/Drains/Sumps

Interceptor Trenches/Drains/Sumps

air-cam - »:&c: SkinneiSTABLE37.XLS - 04003.16 Page 3.7-2 Dale Printed: 1/22/92



TABLE 3.7
RESULTS OF INITIAL SCREENING OF TECHNOLOGIES

Ground Water/Leachate
(cont.)

Landfill Gas/Ambient Air

Surface Water/Sediments

On-Site Treatment
(cont.)
Effluent Disposal

No Action

Institutional Action

Containment

Collection

No Action

Institutional Action

Physical Treatment
(cont.)
Publicly Owned
Treatment Works (POTW)
Surface Water Discharge

None

Access Restriction

Capping (single-layer)
Capping (multiple-layer)

Passive Systems
Active Systems

None

Access Restriction
Monitoring

Activated Carbon Adsorption

Not Applicable

Not Applicable

Not Applicable

Site Fencing

Clay
Multimedia

Pipe Vents
Gas Extraction

Not Applicable

Site Fencing
Not Applicable
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TABLE 3.8
SUMMARY OF BURIED WASTE LAGOON SOIL

INCINERATION-RELATED ANALYSIS

MOISTURE

CARBON

HYDROGEN

OXYGEN

(*>)

NITROGEN

(*)

SULFUR

ASH

FIXED CARBON

VOLATILE MATTER

THERMAL VALUE

(BTU/LB)

ii ; l ; i ; ! ; i ! i ; i ; l i i ; l ; ! i l ; l ; ! | l ; ! i i i&

21.3

2.25

2.79

23.5

0.07

0.07

71.06

<0.05

8.78

111

•1

17.4

2.63

2.36

20.11

0.09

0.09

74.71

<0.05

9.15

135

IjiHijI!
10.8

8.18

1.48

28.68

0.01

0.01

61.64

2.03

25.49

158

Jllll

12.2

8.39

1.66

30.32

0.02

0.02

59.59

2.72

25.48

184

Jill

10.3

5.47

1.41

22.38

<O.OI

0.01

70.74

1.44

1757

<50

1111

11.6

2.88

1.72

19.1

0.03

0.03

76.25

0.71

11.42

<50

I j l l l i i l i l i i i l l i i
7.2

4.72

1.18

20

0.03

0.02

74.05

3.84

14.81

<50

(iffilfflli
7.7

6.92

1.1

24.41

0.01

<0.01

67.56

7.2

17.53

<50

iliilli
9

7.95

1.26

27.45

<0.01

0.01

63.33

11.53

16.13

<50

lliiiiliiiii!!!
0.2

0.23

0.24

<0.5

<0.01

<0.01

99.97

<0.5

<0.5

<50

1111

14.9

5.49

2.07

26.06

0.05

<0.01

66.33

2.16

16.34

72

liill
18.6

6.92

2.58

30.1

0.06

<0.01

60.34

3.21

17.83

318

289

IBIHIKII
12.6

7.52

1.59

29.26

«.U.OI

0.02

61.61

8.74

17.04

<50

(1) MS dcjjgnalci Matrix Spike.
(2) DUP designates Duplicate Sample.
(3) FB designates Field Blank.
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TABLE 3.8 (cont.)
SUMMARY OF BURIED WASTE LAGOON SOIL

INCINERATION-RELATED ANALYSIS

Illlll
MOISTURE

CARBON

HYDROGEN

OXYGEN

NITROGEN

(*)

SULFUR

ASH

FIXED CARBON

(*)

VOLATILE MATTER

(%)

THERMAL VALUE

(BTU/LB)

111

16.4

11.75

3.2

22.85

0.2

0.05

61.9

1.41

20.18

1700

ill
11.7

3.16

0.05

62.1

Illl

10.6

5.5

1.44

24.29

0.02

<0.01

68.75

2.81

17.83

<50

•ill
8.2

7.35

1.17

26.41

0.02

0.01

<0.01

65.06

8.92

18.46

17.16

<50

'.•'.: : - ; • : • i • : : : . • : • : •
'•'.':'•'.'-''•' /"l*i ' ' ' ' • ' • :

<0.05

<0.05

BYDIFF

<0.01

0.02

<0.05

BYDIFF

<0.5

<50

38B9B

0.04

0.06

<0.5

0.01

<001

100.19

<0.5

<O.S

<50

Illll

19.1

0.24

2.68

20.18

0.04

0.01

76.85

<0.5

4.69

<50

Illl

4.9

6.56

0.7

20.2

<0.01

0.02

75.52

6.61

15.98

<50

ISBHBlii
9.7

7

1.34

26.38

<0.01

0.02

65.26

1.86

23.17

<50

lilil
9.8

5.69

1.35

21.3

0.01

0.03

71.34

2.65

16.24

<50

•••-••iik/l : rttt&: ': • : •: • : - : • HHTlf tfrJ\- :•:-'.

l'.l'.l'.l'.\'.-'.\'.-'.-:\'. •/.•'.;

5.9

7.87

0.86

25.05

0.02

0.02

66.19

4.92

23.01

<50

0.04

0.07

<0.5

<0.01

<0.01

100.15

<0.5

<0.5

<50

Illl

24.6

4.24

3.18

27.49

0.17

0.02

64.9

1.02

9.5

361

(1) MS designates Matrix Spike
(2) DUP designates Duplicate Sample
(3) FB designates Field Blank
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TABLE 3.8 (cont.)
SUMMARY OF BURIED WASTE LAGOON SOIL

INCINERATION-RELATED ANALYSIS

iiiiSiiiHIHiililli
MOISTURE

CARBON

(%)

HYDROGEN

(*)

OXYGEN

(%)

NITROGEN

(*)
SULFUR

(*)

ASH

(*)

FIXED CARBON

(%)

VOLATILE MATTER

(*)

THERMAL VALUE

(BTU/LB)

15.4

3.8

2.1

22.82

0.05

0.03

71.21

<0.5

14.34

50

11!
22.3

1.72

3

23.17

0.1

0.04

71.96

<0.5

6

<50

Jill
9.8

5.84

1.25

23.36

0.01

0.03

69.51

5.46

15.2

<50

12.9

5.83

1.65

24

0.02

0.17

68.49

2.6

16.02

<50

IIIBiSIII
11.7

5.6

1.45

19.31

<O.OI

0.19

73.46

<0.5

15.23

<50

10.99

5.61

1.36

17.68

<O.OI

0.18

75.13

l . l l

12.76

<50

<0.01

<0.01

0.04

0.03

0.06

0.06

BYDIFF

BYDIFF

<O.OI

<0.01

<0.01

0.01

<0.05

<0.05

BYDIFF

BYDIFF

<0.05

<0.05

<50

<50

(1) MS designates Matrix Spike
(2) DUP designates Duplicate Sample
(3) FB designates Field Blank

sn-cam a:&c:\skinnei\ASHANALY.XLS Page 3.8-3 4/6/92



Table 3.9
Summary of State Incineration ARARs

Regulated Emission Citation

Sulfur Dioxide

Total Reduced Sulfur

Carbon Monoxide

Ozone

Non-Methane Hydrocarbons

Nitrogen Oxides

Lead

Organics

OAC 3745-18-02

OAC 3745-73-02

OAC 3745-21-02 (A)

OAC 3745-21-02(8)

OAC 3745-2l-02(C)

OAC 3745-23-01

OAC 3745-71-02

OAC 3745-21-07

<80 ug/m 3 (0.03 ppmv) annual arithmetic mean
<365 ug/m3 (0.14 ppmv) maximum 24-hour concentration (1)
<1300 ug/m 3 (0.50 ppmv) maximum 3-hour concentration (1)

< 10 mg/m 3 (9.0 ppmv) maximum 8-hour arithmetic mean (1)
<40 mg/m 3 (35 ppmv) maximum 1-hour arithmetic mean (1)

<240 ug/m (0.12 ppmv) maximum 1 -hour arithmetic mean (2)
Reasonable Available Control Technology (RACT)

< 160 ug/m (0.24 ppm) (measured as carbon) maximum 3-hour arithmetic mean (3)

<100 ug/m 3 maximum annual arithmetic mean
Best Available Control Technology (BACT)

< 1.5 ug/m 3 maximum annual arithmetic mean

(1) Value not to be exceeded more than once per year.
(2) One hour arithmetic mean concentration not to be exceeded more than one day per year.
(3) Not to be exceeded between the hours of 6 a.m. and 9 a.m.
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TABLE 3.4

SUMMARY OF PROPOSED SITE-WIDE SOILS
REMEDIAL RESPONSE LEVELS

i ; i i : ; : i : i : ; : i : : : ; i ; : ; : ; i ; : ; i ; : ; ; : : ; : ; : ; : ; : i : ; : ; ! i i ; i ; : ; i ; ; ! : ; : ! ; ; i : ; ^ i ; i ; : ; : ; ; ; !
! : i i i : i : i i i i i i ; i i : i : ; : i : ! ! ; : i : ! i i i n ; ; i : ; ; i ; i ; ; ; i ; H i i ; : i : i : ! ; i i i : ; i i : i ; i : i : ; : ; : ; : !

Methylene chloride
N-Nitroso-di-n-propylamine
Naphthalene
Nitrobenzene
Nitrophenol, 4-
Pentachlorophenol
Phenamhrene
Phenol
Styrene
Tetrachloroethane, 1 , 1 ,2,2-
Tetrachloroethylene
Toluene
Trichlorobenzene, 1 ,2,4-

doroethane, 1,1,1-
'rnchloroethane, 1 , 1 ,2-
Trichloroethylene
Vinyl chloride
Xylene (total)

Arsenic
Barium
Cadmium
Chromium
Cyanide
Lead
Nickel
Thallium
Vanadium
Zinc

iliiiiiiijijiililiH
0.005
3.49
1.48
35
1.6

18.97
3.36

0.330
1.81

0.021
0.065
8.95
25

0.479
0.010
0.023

j^QjOJO^J
0.192

0.002
1.343
0.090
0.002
0.002
0.895
1.72

0286
1.97
1.54

: i i ; : i : ^ i i ! i i i : i : ; : i i i : i i ; ; i ; i ; ! ; i i i ; i : i ; i ; i : i : i : ! i i : i : i

Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based

Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based
Ground Water-Based

Setbî

0.0014 - 7.9

0.22

0.085 - 4.2

0.001 - 0.36

0.001 -0.016

0.54- 11
6.7 - 97

0.84- 1.8
3.7 - 1030

...

36.2 - 10200

(1) Concentration range based on site-wide soils only. Buried waste lagoon soils have not been considered.
(2) Risk-based response levels were generated based on total intake of soil contaminants as presented in the baseline risk assessment.
(3) Calculation procedure presented in Appendix II.
(4) Proposed response level has been adjusted to reflect analytical detection limit

art-cam a:&c:^kinneN)4003.15\tab34.xls Page 3.4-2 1/23/92



TABLE 3.5
SKINNER LANDFILL

SUMMARY OF BURIED WASTE LAGOON EXCAVATION VOLUMES

WL-01
WL-02
WL-03
WL-04
WL-05
WL-06
WL-07
WL-08
WL-09
WL-10
WL-11
WL-12
WL-13
WL-14
WL-15
WL-16

BL-01
BL-02
BL-03

!;ii!£l£li!i!:3iii!i;iJ$^jij^ip^^
:|j]ĵ ;i|iji|jii|ĵ i||!|j|||̂
3:i:j!iilisitilii&^

17.5 17.5 - 25.5
13.5 13.5 - 25.5
15 15-31

12.5 12.5 - 25.5
19 19-43
17 17 - 32
15 15 - 35+
15 15 - 30
23 23 - 45.7+
18 18-34
18 18 - 30
17 17 - 34.5

N/A None
25 25 - 59

23.5 23.5-48
11.5 11.5-20

0 0-43.5
0 0-43.5

Estimated Debris Volume (Cubic Yards)(2): 47,400
Estimated Soils Volume (Cubic Yards)(3): 87,800

: • : - : - : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : - : • : • : • : - : - - : • : • : • : • : • : • : • : • : • : • : • : - :: • : • : - : - : • : • : - : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : - : - : - : • : : • : • : • : • : • : • : • : • : • : • : • : • : •
: : : : : : : : : : : : : : : : : •" : : : * : : : : : : : : : : • : • : ; : : : • : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

-:-^:^:^:^1-:|^-it-fljfijf¥if|f)i^ fc3*it ^feVfel^ ^:-:^:^:-:-:':--'i :-

iiiiiiiiilii^iiiiiiiis^illllliili! liii^^lii^ii^siiiiliHiii;
;;i|jti^ibiii |̂ii(ii;ii!i iiiii^iii^ii^ &$£$&**

21.5 21.5-25.5
N/A None
15 15-29

N/A None
26 26 - 36
17 17 - 32
15 15 - 33

N/A None
23 23 - 33
22 22 - 32
22 22 - 32

N/A None
33 33 - 40
25 25 - 33
22 22 - 38

N/A None

15.3 15.3-45
7 7 - 43.5

N/A None

40,100
27,400

N/A None
N/A None
21 21 -23

N/A None
27 27 - 29

N/A None
19 19 - 29

N/A None
23 23 - 33
22 22 - 26
22 22 - 28

N/A None
N/A None
27 27 - 33
22 ' 22 - 38

N/A None

N/A None
N/A None
N/A None

40,800
16,900

(1) Debris is defined to consist of all materials overlying impacted soils and may include some unimpaired soils, or soils which fall below
the identified risk concentrations.

(2) Debris volume based on depth of debris and aerial extent of borings.
(3) Soils volume calculated based on depth range of impacted soils and aerial extent of borings.
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TABLE 3.6

GROUND WATER TREATMENT REQUIREMENTS

i!!|i!i!i!!j:&&iiifjflihi£^^

Acetone
bis-(2-Chloroisopropyl) ether
bis-(2-Ethylhexyl) phthalate
bis-(2-Chloroethyl) ether
2-Butanone
Butyl benzyl phthalate
Chloroe thane
Dichloroethene, 1-2-
Di-n-butyl phthalate
Methylene chloride
N-Nitrosodiphenylamine
Pentach lorophenol
Phenol
Tetrachloroethylene
Toluene

Aluminum
Barium
Calcium
Chloride
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Nitrogen, Ammonia
Nitrogen, Nitrate
Potassium
Selenium
Sodium
Sulfate
Vanadium
Zinc
Cyanide

28
0.15
51
3.5
2.9
0.3
2.1
1.5

0.30
1.8

0.10
31

0.30
0.20
0.41

2,800
180

146,000
86,000

6.5
2.8
10

4,800
10

41,000
850
10

5,900
590

23,000
0.60

69,000
143,000

7.0
35

0.50

N^^uia ̂ eptabj« I^bltr^e
iiilgiijpiiitiJj^^^

3400
4,360

49
13.6
7.1
8.4
(3)
70
190
(3)
(3)
50
370
5.0

1,000

(3)
1,000
(3)
(3)
100
110
18

1,000
50
(3)
(3)
96
(3)

10,000
(3)
50
(3)
(3)
(3)
86
5.2

(1) Expected influent concentrations are based on average ground water concentrations in wells
GW 06,07,08,09,10,11,12,28 and 38.

(2) Effluent concentrations are based on surface water quality values presented in Table 2.1 and risk-based criteria
generated for ground water.

(3) Effluent quality not specified for this parameter.
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4.0 DEVELOPMENT OF ALTERNATIVES

4.1 INTRODUCTION

In this section of the FS, technologies considered appropriate for further analysis have
been grouped into alternatives. Alternatives are considered as groupings of remedial
technologies which are capable of meeting the remedial action objectives set forth in
Section 3.0. In addition, the No Action Alternative has been considered. This section of
the document contains cursory discussions of the alternative groupings. A summary of
the alternatives for remedial action on the site is presented in Table 4.1. Specific details
of the remedial alternatives are presented in the detailed analysis of alternatives (Section
5.0).

For each alternative which involves collection and treatment of ground water, a remedial
technology has been included to perform this treatment on-site with discharge of treated
water to surface water. However, the possibility exists that it may be acceptable to
discharge partially treated ground water to the Butler County sanitary sewer. Thus, each
alternative may be modified during remedial design to include discharge of partially
treated water to the sanitary sewer.

4.1.1 ALTERNATIVE ONE

Alternative One is the no action alternative and serves as a base case against which all
other alternatives can be compared. Under this remedial alternative, no active remedial
action or institutional action would be taken at the site. As noted in previous sections of
this document, the NCP requires that the no action alternative be carried through to the
detailed analysis of alternatives.

4.1.2 ALTERNATIVE Two

Alternative Two calls for excavation and on-site treatment of the contents of the buried
waste lagoon. Under this remedial alternative, the impacted buried waste lagoon soils
which exceed a risk level of 1Q-4 would be excavated and treated on-site via rotary kiln
incineration. Subsequent to incineration, these soils would be stabilized to minimize
leaching of metals. A synthetic membrane liner would be installed in the resultant
excavation, and the stabilized soils would be disposed of in the lined excavation. Any
hot spots (as defined in Section 3.0 of this document) would be contained and/or
excavated and treated. Other impacted site soils which exceed the remedial response
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levels presented in Table 3.4 (e.g. buried pit soils) would be excavated and consolidated
with the incinerated soils beneath a multi-media cap. Creek sediments would be allowed
to attenuate in situ.

Excavation of the buried waste lagoon would begin with removal of the debris overlying
the area. The debris would be sorted to remove large metallic and other foreign matter,
and the remainder would be shredded and stockpiled on-site. A Ground Penetrating
Radar (GPR) survey of the area would then be performed to locate drums which may be
present in the buried waste lagoon. Drums located during the GPR survey would be
removed, along with impacted soils. Drum contents, if any, would be treated on-site via
incineration (if possible) or off-site and their residuals disposed of in accordance with the
substantive requirements of all ARARs. Drums would be shredded and disposed of with
the incinerator ash.

Various engineering controls such as application of foam and covering of impacted soils,
would be employed during excavation of the buried waste lagoon to limit volatilization
of contaminants. In addition, ambient air monitoring would be performed on-site as part
of the excavation procedures. Excavated soils would be stockpiled on-site in covered
containers and subsequently incinerated in a single rotary kiln incinerator.

The ash resulting from incineration of the soils would be stabilized to prevent leaching of
metals, if necessary. Stabilization would be performed through the addition of cement
kiln dust, lime, or other appropriate material to the ash. A determination would be made
regarding appropriate stabilization techniques through bench or pilot-scale testing of ash
generated from the incinerator trial burn. Stabilized ash would be disposed of on-site
beneath the cap. Regrading and capping would be performed to minimize the infiltration
of surface water into the capped volume. Capping of the site under Alternative Two
would be performed using a multi-media cap consisting of clay, a synthetic liner, and
appropriate cover materials such as a drainage layer, topsoil, and vegetative growth.
Capping of the site would include installation of a retaining wall on the southern cap
boundary to minimize the volume of soils requiring relocation. The retaining wall would
also serve as a flood control device for the cap. Because landfill operations are known to
have occurred north of the site property boundary, a property easement would be
purchased for an area north of the recently active fill area. The easement would be
capped, along with the recently active fill area. Capping of the area north of the property
boundary will facilitate installation of a cap system with slopes designed to minimize
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infiltration, minimize excessive erosion of the cap system, and to accommodate the site
topography.

Ground water collection and treatment would also be performed as part of Alternative
Two. Ground water collection would be performed by installation of an interceptor
trench and slurry wall north of and roughly parallel to the East Fork of Mill Creek. This
system would collect ground water for discharge to an on-site treatment system
consisting of a pair of activated carbon adsorption vessels for removal of organic
contaminants. Treated water would be discharged to the East Fork of Mill Creek in
accordance with the substantive requirements of all ARARs. A second slurry wall would
be installed near the northern site boundary to minimize ground water recharge from
upgradient sources and, ultimately, to dewater the contaminated soils in the capped
volume.

Creek sediments would be allowed to attenuate in situ. Controls, consisting of
installation of hay frame filters on the East Fork of Mill Creek, would be employed to
minimize migration of impacted sediments. Hay frame filters are commonly used for
control of sediment migration from construction sites and consist of hay bales suspended
in the creek bed which serve as sediment filters.

Additionally, a number of institutional controls would be instituted prior to, during, and
subsequent to excavation of impacted soils. Fencing would be installed to minimize
potential exposure of the general public to contaminants of concern. Connections would
be made to the city water supply for the on-site and some off-site residences. A ground
water monitoring program would be initiated to confirm that ground water contamination
is effectively captured. A monitoring program would also be initiated for surface water
run-off. Deed restrictions would be established for the site property to prohibit
installation of wells and excavation on the property.

4.1 J ALTERNATIVE THREE

Alternative Three calls for consolidation of impacted soils from throughout the site above
10'6 risk levels beneath a common cap. Buried waste lagoon soils and debris overlying
the buried waste lagoon (as applicable) would be consolidated beneath the cap, as well as
other excavated site soils (e.g. buried pit soils). A multi-media cap consisting of clay, a
synthetic membrane, a biotic barrier and appropriate cover material such as a drainage
layer, topsoil, and vegetative cover, would be installed over the buried waste lagoon area
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and the most recently active fill area. The cap would be the same under Alternative
Three as under Alternative Two. The site topography would be modified via grading and
installation of a retaining wall to allow for the site cap to be installed with slopes
designed to minimize infiltration, minimize excessive erosion of the cap, and to
accommodate the site topography. Creek sediments would be allowed to attenuate in
situ, and controls would be employed to minimize migration of impacted sediments.

A ground water collection and treatment system would also be installed to capture
impacted ground water and leachate. The ground water collection and treatment system
would be identical to that presented in Alternative Two. A slurry wall would be installed
near the northern site boundary to minimize ground water recharge from upgradient and,
ultimately to dewater the contaminated soils in the capped volume. A property easement
would also be obtained for property north of the recently active fill area to allow this area
to be capped and to facilitate capping of the recently active fill area with a capping
system designed to minimize infiltration, minimize excessive erosion and accommodate
the site topography.

Institutional controls would be implemented to prevent contact with the landfill contents.
Fencing would be installed to minimize potential exposure of the general public to
contaminants of concern. Connections would be made to the city water supply for the
on-site and some off-site residences. Deed restrictions would also be established for the
site property to prohibit installation of wells and excavation on the property.

A ground water monitoring program would be initiated to confirm that ground water
contamination is effectively captured. A monitoring program would also be initiated for
surface water run-off, to ensure the integrity of the site cap.

4.1.4 ALTERNATIVE FOUR

Alternative Four consists of all elements presented in Alternative Three, including
consolidation and capping of impacted soils from throughout the site, collection and on-
site treatment of ground water, and institutional actions. Alternative Four would,
however, differ from Alternative Three regarding the type of cap to be employed. Under
Alternative Four, the site would be capped with a single-media clay cap, in compliance
with Ohio Administrative Code 3745-27-11 (Construction Specifications for Closure of
Sanitary Landfills).
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4.1.5 ALTERNATIVE FIVE

Alternative Five contains all elements of Alternative Two, including excavation and
incineration of the buried waste lagoon contents and any other hot spots discovered in the
course of further investigations, capping of a portion of the site, and ground water
extraction and treatment In addition, Alternative Five calls for treatment of capped soils
and potential hot spots in the recently active fill area via soil vapor extraction. Soil vapor
extraction would be expected to remove residual volatile organic contamination from
soils beneath the site cap.
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TABLE 4.1
SUMMARY OF ALTERNATIVES

One (a) None

Two (a) Deed Restrictions
(b) Site Fencing
(c) Monitoring of S urface Run-Off
(d) Grading
(e) Soil Cover/Vegetation
(f) Flood Control Dikes
(g) Multimedia Cap
(h) Excavation of Soils
(i) Rotary Kiln Incineration
(j) Stabilization of Soils

(k) City Water Supply
(1) Ground Water Monitoring
(m) Slurry Walls
(n) Interceptor Trenches
(o) Activated Carbon Adsorption
(p) Surface Water Discharge of Treated Waters
(q) Pipe Vents
(r) Surface Water Monitoring
(s) Sediment Migration Controls

Three (a) Deed Restrictions
(b) Site Fencing
(c) Monitoring of Surface Run-Off
(d) Grading
(e) Soil Cover/Vegetation
(f) Flood Control Dikes
(g) Multimedia Cap
(h) Excavation of Soils
(i) Consolidation of Soils

(j) City Water Supply
(k) Ground Water Monitoring
(1) Slurry Walls

(m) Interceptor Trenches
(n) Activated Carbon Adsorption
(o) Surface Water Discharge of Treated Waters
(p) Pipe Vents
(q) Surface Water Monitoring
(r) Sediment Migration Controls

Four (a) Deed Restrictions
(b) Site Fencing
(c) Monitoring of Surface Run-Off
(d) Grading
(e) Soil Cover/Vegetation
(0 Flood Control Dikes
(g) Single Media Cap (Clay)
(h) Excavation of Soils
(i) Consolidation of Soils

(j) City Water Supply
(k) Ground Water Monitoring
(1) Slurry Walls

(m) Interceptor Trenches
(n) Activated Carbon Adsorption
(o) Surface Water Discharge of Treated Waters
(p) Pipe Vents
(q) Surface Water Monitoring
(r) Sediment Migration Controls

Five (a) Deed Restrictions
(b) Site Fencing
(c) Monitoring of Surface Run-Off
(d) Grading
(e) Soil Cover/Vegetation
(0 Flood Control Dikes
(g) Multimedia Cap
(h) Excavation of Soils
(i) Rotary Kiln Incineration
(j) Soil Vapor Extraction

(k) Stabilization of Soils
(1) City Water Supply

(m) Ground Water Monitoring
(n) Slurry Walls
(o) Interceptor Trenches
(p) Activated Carbon Adsorption
(q) S urface Water Discharge of Treated Waters
(r) Gas Extraction
(s) Surface Water Monitoring
(t) Sediment Migration Controls
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5.0 DETAILED ANALYSIS OF ALTERNATIVES

5.1 INTRODUCTION

This section of the FS contains a detailed analysis of the five remedial alternatives
developed in the preceding section. The detailed analysis of alternatives provides an
evaluation of the remedial alternatives based on nine criteria, thereby presenting relevant
information required for selection of an appropriate remedial action for the site. This
section of the FS consists of detailed descriptions of the remedial alternatives, an
assessment and summary of each alternative based upon the evaluation criteria, and a
comparative analysis of alternatives to assess the relative performance of each alternative
with respect to each evaluation criterion.

The nine criteria used for analysis of alternatives are as follows:

Overall protection of human health and the environment;
Compliance with ARARs;
Long-term effectiveness and permanence;
Reduction of contaminant mobility, toxicity and volume through
treatment;
Short-term effectiveness;
Implementability;
Cost;
State acceptance; and
Community acceptance.

Evaluations of the remedial alternatives with respect to the first seven criteria are
presented in this document. The remaining two criteria will be evaluated following
public comment on the proposed plan and will be addressed within the Record Of
Decision (ROD).

A description of each of the evaluation criteria is as follows:

5.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

This evaluation criterion provides confirmation of the effectiveness of a remedial
alternative in protection of human health and the environment. Evaluation of overall
protectiveness of a remedial alternative focuses on whether the alternative achieves
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adequate protection and how risks posed by the site are minimized via remedial or
institutional actions. This evaluation also allows for consideration of unacceptable short-
term or cross-media impacts (e.g. volatilization from excavation).

5.12 COMPLIANCE WITH ARARs

This evaluation criterion is used to determine whether an alternative will meet the federal
and state ARARs defined in Section 2.0 of this document. The analysis of alternatives
with respect to this criterion provides a summary of ARARs for each alternative and
describes how the alternative meets these requirements. Where an alternative will not
achieve an ARAR, the basis for justifying a waiver of the ARAR is discussed. ARAR
waivers may be justified under six circumstances as outlined in Section 121(d)(4) of
CERCLA. These six circumstances are as follows:

• The remedial action selected is only a part of a total remedial action (interim
remedy) and the final remedy will attain the ARAR upon its completion.

• Compliance with the ARAR will result in a greater risk to human health and the
environment than alternative options.

• Compliance with the ARAR is technically impracticable from an engineering
perspective.

• An alternative remedial action will attain an equivalent standard of performance
through the use of another method or approach.

• The ARAR is a state requirement that the state has not consistently applied (or
demonstrated the intent to apply consistently) in similar circumstances.

• For Superfund-financed remedial actions, compliance with the ARAR will not
provide a balance between protecting human health and the environment and the
availability of Superfund money for response at other facilities.

For each alternative, this section includes an analysis of compliance with chemical-
specific, location-specific, and action-specific ARARs.

eid c: & a:\ARCS04003NSlcinFS 5-2 4/07/92



5.1.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Evaluation of remedial alternatives under this criterion addresses the residual risk which
will be posed by the site after response objectives have been met. Risks were
qualitatively analyzed based on the magnitude of residual contamination and the
adequacy and reliability of controls. Risks posed by treatment residuals or untreated
waste were analyzed based on the degree to which the substances remain hazardous,
taking into account their volume, toxicity, mobility, and propensity to bio-accumulate.

Analysis of adequacy and reliability of controls was conducted to establish how
effectively treatment residuals or untreated waste would be managed on-site.
Containment and institutional controls were assessed, to ensure that potential exposure
from the site would be within acceptable standards. Long-term reliability of management
controls was also considered under this criterion.

5.1.4 REDUCTION OF CONTAMINANT MOBILITY, TOXICITY AND VOLUME THROUGH
TREATMENT

Evaluation under this criterion considers the treatment systems presented in the remedial
alternatives and the materials which would be treated. For each treatment system, the
following factors were considered:

• the treatment processes the remedy will employ, and the materials they will treat;

• the amount of contaminants and/or hazardous materials which would be treated or
destroyed, including how the principal threat(s) will be addressed;

the expected degree of reduction in contaminant toxicity, mobility or volume;

the degree to which treatment would be irreversible;

the type, quality, and quantity of treatment residuals which would remain after
treatment; and

• whether the alternative would satisfy the statutory preference for treatment as a
principal element.
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5.1.5 SHORT-TERM EFFECTIVENESS

Evaluation of an alternative under this criterion addresses the effects of implementing the
remedial alternative until remedial response objectives are met (e.g. during construction
and/or implementation). This criterion also considers protection of the community and
on-site workers and environmental impacts during construction and implementation of
remedial action. Finally, this criterion considers the time required until remedial
response objectives are achieved.

5.1.6 IMPLEMENTABILTTY

Evaluation of an alternative under this criterion addresses the technical and
administrative feasibility of implementing an alternative and the availability of materials
and services required for implementation. Analysis of technical feasibility addresses the
ability of the alternative to be constructed, the reliability of the technology, any potential
effects of the alternative on the ability to implement future remedial actions, and the
ability to monitor the effectiveness of the alternative. Administrative feasibility
addresses the feasibility of activities needed to coordinate construction (e.g. ability to
obtain permits, easements).

Analysis of materials and services required for construction includes addressing the
availability of adequate off-site treatment, storage and disposal (TS&D) services,
availability of necessary equipment, ability to obtain competitive bids for services and
materials, and availability of technologies.

5.1.7 COST

Initial capital and annual operating costs were estimated for each of the remedial
alternatives under consideration. Capital and operating costs were assumed to include all
costs associated with site management Costs estimates are expected to be accurate in the
range of +50 to -30 percent.

Capital costs for each alternative include installed costs for ground water collection
(including collection trench and slurry walls) and treatment equipment, capping and
regrading of the site (including flood control wall), soil excavation (as applicable), soil
treatment equipment (as applicable), and institutional controls. Costs are also included
for site work, installation of temporary and permanent utilities, shipping of equipment to
the site, engineering, construction management, and contingencies (20%). Costs for
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engineering and construction management have been estimated as a percentage of capital
costs. These percentages vary, depending on the type of work estimated (e.g. excavation,
treatment system construction). Costs have been developed based on vendor quotations,
previous experience, or taken from 1991 Means catalogs. Sales tax has not been
included. Costs for site work have been adjusted to reflect use of personal protective
equipment (PPEJ where it is required, based on multipliers presented in Costs of
Remedial Actions at Uncontrolled, frfaza^dows Waste Sites: Worker Health and Safety
Considerations. (U.S. EPA, September 1986).

Costs were also estimated using the U.S. EPA's Cost of Remedial Action (CORA) model
and were comparable to the costs presented in this document. However, some remedial
technologies are not included in the CORA model. Because of this, total costs for some
alternatives could not be generated, and the CORA costs are not presented in this FS.

Operating costs for the remedial alternatives were developed based on vendor quotations
and previous experience. Operating costs were also determined to be comparable to
those generated by the CORA model.

A net present value (NPV) cost was also calculated for each alternative. The NPV cost
takes into account capital costs, operating costs, salvage value of equipment, interest
rates, and duration of remediation. Using NPV costs, alternatives with differing capital
and operating cost can be compared on a consistent basis, to determine which alternative
is the most cost-effective. In accordance with U.S. EPA guidance, where remedial action
is expected to continue indefinitely, a thirty year duration has been assumed for
calculation of the NPV cost. NPV costs were calculated based on constant operation and
maintenance costs for the life of the project Because inflation of operating and
maintenance costs was not considered, these costs may be somewhat underestimated.

5.1.8 STATE ACCEPTANCE

State acceptance of alternatives has not been addressed in this document. This criterion
will be addressed in the ROD, once public comments on the FS have been received.

5.1.9 COMMUNITY ACCEPTANCE

Community acceptance of alternatives has not been addressed in this document. This
criterion will be addressed in the ROD, once public comments on the FS have been
received.
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5.2 INDIVIDUAL ANALYSIS OF ALTERNATIVES

This section of the FS presents descriptions of the alternatives under consideration for the
site and individual evaluations of the alternatives with respect to the evaluation criteria.
The detailed analysis of alternatives is summarized in Table 5.1.

5.2.1 ALTERNATIVE ONE

5.2.1.1 Description

Alternative One is the No Action Alternative. No Action is included as a basis on which
to compare the other alternatives. Additionally, the NCP requires that the No Action
alternative be carried through to the detailed analysis of alternatives. Under this
alternative, no active remedial action nor institutional action would be taken at the site.

5.2.1.2 Assessment

The No Action alternative has been considered as a basis upon which to compare the
other alternatives. If no action were taken to remediate the site, soil contaminants would
be expected to continue leaching into ground water. Ground water flow would be
expected to cause contaminants to continue their migration to both surface water and
domestic wells located on site. Contaminant migration to surface water and potable
water wells would present additional risks from increased potential for exposure to
impacted surface water and consumption of impacted ground water. Thus, the No Action
alternative is not expected to be protective of either human health or the environment.

The No Action alternative would not comply with chemical-specific ARARs for surface
water or ground water, nor would it comply with the chemical-specific criteria for soils
and surface water sediments generated in Section 3.0. Concentrations of contaminants in
on-site ground water, soils and surface water sediments are in excess of the chemical-
specific criteria presented in Section 3.0 of this document. Concentrations of
contaminants in these matrices can be expected to remain above these criteria
indefinitely.

Since no remedial action would be taken under the No Action alternative, the other
evaluation criteria including long-term and short-term effectiveness; reduction in
contaminant mobility, toxicity, and volume through treatment; implementability; and cost
are not applicable.
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5.2.2 ALTERNATIVE Two

5.2.2.1 Description

Alternative Two calls for the excavation of the buried waste lagoon contents which
exceed the 10-4 risk level, and subsequent on-site treatment of soils by incineration.
Treated soils would be disposed of on-site beneath a multi-media cap. Other impacted
soils would be excavated and consolidated with treated soils under the multi-media cap.
Collection and on-site treatment of ground water would also be performed. As described
previously, ground water collection would be performed utilizing an interceptor trench.
Ground water treatment would be performed using a pair of liquid-phase activated carbon
adsorption vessels for removal of organic contaminants, with discharge of the treated
effluent to surface water. Institutional controls, including installation of site fencing, an
alternative water supply, and deed restrictions, would also be employed as part of this
alternative.

Soil Removal

As presented in Table 3.6, the volume of buried waste lagoon soil which exceeds the 10-4

risk level and would be excavated under Alternative Two is estimated to be 16,900 cubic
yards. Taking into account expansion subsequent to excavation, the volume of soils to be
incinerated is estimated to be 20,300 cubic yards (assuming 20% expansion). For the
purposes of estimating costs, it was assumed that 25% of the excavation would be
performed in Level B PPE, 25% would be performed in Level C PPE, and the remainder
would be performed in Level D PPE. PPE would be used primarily to prevent worker
exposure to fugitive emissions from the open excavation. It has further been assumed
that operation and maintenance of the shredder and incinerator would be performed in
level D PPE. Ambient air monitoring would be performed during the excavation
activities to ensure the health and safety of on-site workers.

The majority of the demolition debris overlying the buried waste lagoon would need to
be removed and subsequently placed beneath the site cap. The debris would be sorted
and/or treated to minimize subsidence of the cap. Treatment would consist of shredding
of the larger objects in the debris, and removal of those objects which could not be
shredded. Materials not amenable to shredding would be stockpiled on-site during
excavation activities and may eventually be disposed of off-site. Because the volume of
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materials which may be disposed of off-site cannot be predicted, costs for off-site
disposal have not been included.

Once the overlying debris has been removed from the buried waste lagoon area, a GPR
survey of the area or test pit investigation would be performed. As noted previously,
other investigations of this site indicate that a number of drums may be present in the
buried waste lagoon area. The GPR survey or test pits would be utilized to locate these
drums (if possible) within the buried waste lagoon soils. If drums are located, they would
be excavated, their contents analyzed (if applicable), and incinerated on-site or
overpacked and shipped off-site for disposal, depending on the nature of their contents.
Drums containing materials amenable to treatment via rotary kiln incineration (e.g.
solvents) may be incinerated on-site. Materials not amenable to this method of treatment
(e.g. explosives, radioactive waste) would be treated off-site. Methods of treatment for
materials of this nature would need to be established using best engineering judgement
during the course of field activities.

Special care would be taken during excavation to minimize volatilization of soil
contaminants. The areas of the waste lagoon soils opened to the atmosphere at any given
time would be minimized to limit the surface area available for volatilization. In
addition, engineering controls (e.g. ventilation fans, foam) would be employed, if
necessary, to minimize emissions. Excavated soils would be moved to the incinerator in
covered vehicles or via other appropriate means to minimize volatilization. Site security
and ambient air monitoring on-site and at the property boundary would be used to
minimize exposure to volatilized contaminants. A comprehensive Health and Safety Plan
would be developed in the RD/RA phase of work and would include provisions for
ambient air monitoring on-site and at the property boundary. Engineering controls would
also be employed to reduce potential exposures to less than the risk values presented in
Table 5.2. Verification sampling would also be required at the base and walls of the
excavation, the costs for which are included in this alternative.

Dewatering would be required for excavation of soils beneath the water table. Site
investigations indicate that the majority of impacted soils are present above the water
table. However, some dewatering may be necessary, depending on meteorological
conditions. If necessary, dewatering would be performed using a number of well points
around the perimeter of the excavation. Water from these well points would be pumped
to a common discharge header. Any water removed from the excavation volume is
expected to contain relatively high levels of contaminants. Thus, this water would need
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to be treated, preferably via on-site pretreatment with subsequent discharge to the Butler
County POTW. Further negotiations with Butler County POTW personnel would be
necessary prior to discharge.

Soils Treatment

On-site treatment of soils under this alternative would consist of pretreatment for removal
of large solids, rotary kiln incineration, and subsequent stabilization of the residuals (if
necessary). Soil incineration would be performed using a rotary kiln incinerator capable
of treating up to 120 tons of soil per day. Assuming the incinerator would be operational
75% of the time, incineration of the site soil is estimated to require approximately seven
months to complete.

The incinerator employed for this application would consist of a refractory-lined rotary
kiln with appropriate appurtenances. These appurtenances would likely consist of solid
and liquid feed systems, a secondary combustion chamber (SCC), a flue gas quench
chamber, a venturi scrubber, a wet scrubber, appropriate process controls, and other
ancillary equipment. Soils feed to the system would be performed using a multiple screw
live bottom feeder and a belt conveyor. Some pretreatment of soils will be necessary,
due to the heterogeneous nature of the soils in the buried waste lagoon area. Typically,
pretreatment of soils may include screening, shredding, metal separation, size separation,
and/or dewatering. Drum contents would be fed to the incinerator via a liquid feed
system. Drum contents would be pumped directly into the kiln, where they would be
introduced at an appropriate rate to maintain stable system operation.

A six foot, nine-inch diameter refractory-lined rotary kiln was assumed for the purpose of
developing a cost estimate for this application. The kiln would be equipped with a
variable speed drive, and an 8,000,000 BTU/hr natural gas burner using oxygen as the
oxidant. Contaminants volatilized in the kiln at a temperature of 1,800"F would flow to a
refractory-lined secondary combustion chamber (SCC) operating with adequate retention
time at 2,200*F. The SCC would be equipped with a 12,000,000 BTU/hr auxiliary burner
to assure complete combustion of contaminants.

Exhaust gases from the SCC would flow to a flue gas quench chamber and a venturi
scrubber. These devices would serve to reduce the temperature of the exhaust gas stream
and reduce paniculate and acid gas concentrations prior to introduction to a packed
column scrubber. Packed column scrubbing would remove acids and particulates to
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levels acceptable for discharge to the atmosphere. Water generated from scrubbing of
acid gases would be neutralized with lime or sodium hydroxide and discharged to surface
water or alternately used in the stabilization process.

Ash from the incineration process would be discharged from the bottom of the kiln via a
quench drag chain conveyor. Removal of the ash in this manner would allow the ash to
be cooled prior to stabilization. A schematic of the proposed soil incineration system is
presented in Figure 5.1.

Subsequent to incineration, soils will be stabilized, if necessary, through addition of
cement, cement kiln dust, hydrated lime, or other appropriate materials, to minimize
leaching of metals. For the purpose of this cost estimate, 8,200 tons of hydrated lime
were assumed to be required for stabilization, based on a 30% addition by weight.
Accordingly, the mass of soils requiring disposal is expected to be approximately 30%
greater after stabilization. Water will be required to facilitate the mixing of the
incinerated soil and the stabilization agent Mixing for the stabilization process would be
performed using an on-site pug mill, immediately following discharge of soil from the
incinerator. Determination of specific materials to be used for stabilization and
composition of the stabilized materials should be made subsequent to the trial burn, using
ash samples.

As outlined in Section 2.0, the substantive requirements of ARARs for an on-site trial
burn for an incinerator are rather complex. A trial bum plan, which includes a sampling
and analysis plan and quality assurance plan is expected to be the most time consuming
aspect of the regulatory requirements. The trial burn plan would be prepared and
submitted to the OEPA and U.S. EPA within six months after the agency is notified of
the intent to perform the incineration. After the U.S. EPA review of the trial burn plan,
one month would be allotted to prepare responses to any questions or deficiencies in the
plan. One to three months may then be required to make necessary additions or
modifications to the incinerator and/or the trial burn plan. Two to three months are
typically required to prepare for the trial burn. These preparations involve preparing for
sampling and analysis, selecting a date for the trial bum (one month prior to test),
notification of the OEPA and U.S. EPA, obtaining required quantities of waste having the
specified characteristics, and calibration of all incinerator instrumentation.

The trial bum sampling would be conducted during a one week period followed by
sample analysis which would require one to one and one half months. The results would
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be calculated and prepared for submittal to the U.S. EPA, which can also take one to one
and one half months. Permission to operate the incinerator would then be obtained from
U.S. EPA.

Subsequent to soils incineration, the incinerator would be thoroughly decontaminated and
removed from the site by its owner/operator. Structures related to the incinerator (e.g.
concrete mounting pad, etc.) would be demolished and placed in the disposal area.
Residual soils and untreated materials would also be placed in the disposal area, unless
they were determined to be sufficiently impacted to warrant off-site treatment Capping
of the site would then be performed

On-Site Disposal

A polymeric membrane would be installed at the base of the excavation after removal of
impacted soils, to minimize leachate migration. The incinerated and stabilized soil will
be returned to the excavation area and capped in accordance with RCRA requirements
for closure of hazardous waste disposal facilities. As presented in Figure 5.3, the capped
area of the site under this alternative would include the buried waste lagoon, the recently
active fill area and adjacent portions of die site to allow for capping with appropriate
slopes to minimize infiltration and erosion, given the site's topography. The RCRA cap
will include, from bottom to top, twenty-four inches of low-permeability clay, a thirty mil
polymeric membrane, six inches of sand with a geotextile fabric base (for drainage), a
12-inch biotic barrier constructed of cobblestone and gravel, a geotextile fabric liner, and
twenty inches of topsoil. A cross-sectional diagram outlining the proposed cap
construction is presented in Figure 5.2.

The proposed cap construction is based on U.S. EPA guidance, with a depth of soil cover
sufficient to prevent freeze/thaw stresses in the clay layer. The in-place volumes of clay
and topsoil required are estimated to be 89,000 and 74,000 cubic yards, respectively.
Approximately 1,200,000 square feet (27.5 acres) of the site would be capped under this
scenario, including the buried waste lagoon, the recently active fill area, and adjacent
(including easement areas) portions of the site. Capping of adjacent areas would allow
for the appropriate slopes necessary to minimize infiltration and erosion, given the site's
current topography. An easement would be needed for off-site activities. The site
topography would be modified via grading and installation of a concrete retaining wall
on the southern cap boundary to allow the site cap to be installed with appropriate slopes
and surface water controls. The retaining wall would be designed to withstand a 100-,
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year flood. A site map depicting the proposed capped topography is presented in Figure
5.3. The proposed topographic map was used for estimating costs for site regrading, as
well as clay and topsoil volumes.

Estimation of volumes of soil to be moved (cut and fill volume calculations) were
performed using an earthwork software package by Maptech. Volumes were estimated
by comparing existing site topography to the proposed topography shown in Figure 5.3,
accounting for volumes of clay, cobblestone, gravel and topsoil. Topsoil, cobblestone,
gravel, and clay volumes were estimated using a planimeter to estimate the surface area,
along with the depths presented above.

The nature and extent of contamination in the northern portion of the Skinner site has not
yet been fully determined, and additional investigation of this portion of the site may be
warranted prior to site capping. Although capping of a portion of the site may serve to
reduce contaminant migration, capping of the northern portion of the site may cause
undefined areas of contamination to be covered. As noted in Section 3.0, the recently
active fill area has not been fully characterized. Thus, the undefined areas of the site
consist primarily of the areas delineated in Figure 3.1. Additional investigation in these
areas will be performed prior to incinerator startup and site capping.

Pipe vents would be installed to vent landfill gas from the capped volume. Landfill gas
emissions were observed by WWES personnel during field investigations; however, field
screening of the landfill gases did not indicate that significant concentrations of volatile
organic priority pollutants are present in the gas. Based on this information, treatment of
landfill gas may not be necessary and was not included in this alternative. It is possible,
though, that methane is being produced as a result of anaerobic degradation of the fill
contents, and methane may be emitted from the pipe vents at concentrations which
require treatment. Further characterization of the landfill gas (quantity and chemical
content) should be performed during the remedial design phase.

Ground Water Collection

The purpose of performing ground water collection on the Skinner Landfill site is to
minimize migration of ground water containing dissolved contaminants from the site to
the East Fork of Mill Creek. Accordingly, a ground water collection system has been
proposed which is expected to capture the majority of dissolved contaminants from the
site ground water. The proposed ground water collection system consists of an
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interceptor trench, a collection sump, and a soil-bentonite slurry wall. Figure 5.4 is a site
map which shows the proposed layout of the interceptor trench, sump and slurry wall.

The proposed interceptor trench would be approximately 1,800 feet long and 20 to 25
feet deep, and would be located as depicted in Figure 5.4. Trench excavation would be
performed using a conventional hydraulic backhoe. Steel sheet pilings would be used to
support the adjacent slurry wall (described below), if necessary. The interceptor trench
would utilize a geotextile-wrapped eight inch diameter corrugated, perforated high
density polyethylene or PVC pipe embedded in pea stone gravel. Ground water would
flow by gravity in this piping to a collection sump containing level controls and
automatically-controlled pumps (one operating, one back-up). Ground water which
accumulates in the sump would be automatically pumped to a 75,000 gallon equalization
tank (sized based on 24 hours flow). Any sediments/solids which accumulate in or are
generated by the treatment system will be disposed of in accordance with all site ARARs
as designated in Section 2.0. The equalization tank would be provided to allow a
relatively constant flow rate of fifty gallons per minute to the treatment system.

Because of the relative proximity of the proposed interceptor trench to the East Fork of
Mill Creek, surface water from the East Fork of Mill Creek would be expected to flow
into the trench, if no preventive action were taken. Collection of creek water would
necessitate recovery of a larger flow of water which would need to be treated by the on-
site treatment system. Accordingly, some provisions have been made for minimize the
recharge of creek water into the interceptor trench.

A,number of options are applicable for minimizing surface water recharge. These
options include installation of cement-bentonite or soil-bentonite slurry wall(s), metallic
sheet piling, grout wall(s)/curtain(s), concrete wall(s), lining of a portion of the
interceptor trench with an polymeric liner, or channelizing the stream to prevent
recharge. For the purpose of estimating costs for this FS, minimization of ground water
recharge was assumed to be accomplished using a soil-bentonite slurry wall. Final
selection of the technology for minimizing ground water recharge will be based on cost
considerations during the Remedial Design phase of site activities.

The soil-bentonite slurry wall proposed to be used for this application would be
approximately 500 feet long, 2 feet wide, and would average approximately 26 feet deep,
but would be deeper at some points to conform to the confining layer (clay) elevation.
Slurry wall installation would consist of trench excavation and backfilling of the trench
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with a slurry of soils, bentonite, and water. This slurry would be allowed to set up within
the trench to form the completed barrier. Geologic cross-sections depicting the slurry
wall installation are presented in Figures 5.5 and 5.6, and illustrate that the interceptor
trench and slurry wall would be keyed into the clay till rather than bedrock. The slurry
wall would be installed prior to installation of the interceptor trench to minimize water
infiltration from the stream during trench installation.

Ground Water Treatment

Ground water treatment would be performed using activated carbon adsorption
technology. The activated carbon adsorption system for this alternative would consist of
two vessels, each containing 10,000 pounds of activated carbon. The vessels would be
operated in a series configuration (i.e. water treated in a primary adsorption vessel would
be further treated in a secondary vessel). Operation of the vessels in this manner allows
the carbon in the "lead" vessel to become completely saturated prior to its removal,
thereby minimizing carbon use. After exiting the activated carbon adsorption vessels, the
treated water would discharge to the East Fork of Mill Creek or to the Butler County
sanitary sewer. As described previously, preliminary modelling and fouling
considerations indicate that approximately 40,000 pounds of carbon would be used
annually by this treatment process. Treatment of waters generated by any dewatering
operations which may be required during excavation activities may cause initial carbon
use rates to be higher.

As noted in Section 3.2.4.6, treatment of purged ground water may also be necessary to
remove dissolved metals (primarily iron). However, some uncertainty exists regarding
the actual concentration of iron present in the recovered ground water. Thus, the need for
iron treatment should be established through analysis of ground water during additional
studies conducted in the remedial design phase. Appropriate technologies for iron
removal were outlined in Section 3.2.4.6.

A treatment building would be required to house the ground water treatment equipment.
The building would be approximately 20 feet by 60 feet by 15 feet high to accommodate
the carbon vessels, process controls, and allow space for parking of trucks for transfer of
activated carbon. Lighting, heating, ventilation, and other utilities would be required for
the treatment building. Costs have also been included for weekly monitoring of the
effluent from the treatment system for volatile and semi-volatile organic chemicals and
metals, as a process control requirement As noted in previous sections of this document,
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monitoring of site ground water would also be required to ensure that migration of
contaminants from the buried waste lagoon is being controlled.

Ground Water Diversion

Under this alternative, two slurry walls were assumed to be used as vertical barriers to
restrict ground water flow. Soil-bentonite slurry walls were assumed for this application
because of their potentially lower permeability and economic advantage over cement-
bentonite slurry walls. However, if on-site soils are not acceptable for use in soil-
bentonite slurry wall, cement-bentonite slurry walls should be considered as an
alternative to using soils from off-site. This determination should be made prior to
opening the excavation, based on soil characteristics in the area of excavation and bench-
scale testing of the soils and soil-bentonite mixture. Alternately, other technologies could
be employed to restrict ground water flow, based on economic considerations during the
remedial design phase of work.

•

The first wall would be located between die East Fork of Mill Creek and the interceptor
trench, as described above. The second wall would be used to restrict ground water flow
through the buried lagoon area from upgradient sources, and would be located near the
northern site boundary, as indicated in Figure 5.4. The second slurry wall would be
keyed into bedrock. This slurry wall is estimated to be 1,000 feet long, 2 feet wide, and
15 feet deep. The depth of this slurry wall would also be varied to match the confining
layer (bedrock) topography. Installation of the northern slurry wall may be within the
landfill volume. Because this portion of the site has not been fully characterized, no
information is currently available regarding the concentrations or extent of contamination
in this area. For the purposes of estimating costs for wall installation, it was assumed that
25 percent Level B and 25 percent Level D PPE would be adequate for installation of this
slurry wall. The remaining 50 percent of the installation work was assumed to be
performed without PPE.

Ground water flowing into the site from upgradient (north) would be diverted on the
northern side of the slurry wall using an interceptor trench (with appropriate granular
backfill) running along the entire length of the slurry wall. Ground water from the
western half of the slurry wall would be diverted to Skinner Creek. Ground water from
the east side would be combined with the Dump Creek flow. In order to protect the site
cap, the combined Dump Creek/ground water flow would be carried beneath the eastern
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edge of the site cap in a carrier pipe. Diversion of ground water flow in this manner is
expected to cause Duck Pond to be drained.

The depth and size of the proposed slurry walls is such that construction of each can be
performed using a conventional hydraulic backhoe. Although some contamination of
soils is expected in both areas under consideration for slurry wall installation, the degree
of contamination is not expected to be significant enough to impact slurry wall integrity.
However, if high concentrations of contamination are found during either excavation, the
highly impacted materials would be treated (probably via on-site incineration) and
appropriate off-site soils would be required to complete the slurry wall. Alternately, a
cement-bentonite slurry wall could be used for the interval of significant contamination.

Institutional Consols

Institutional controls would also be taken to mitigate risks posed by the site. Fencing
would be installed to minimize potential exposure of the general public to contaminants.
Approximately 5,500 feet of six feet high fencing would be installed, as shown in Figure
5.4. Clearing and grubbing of 1.5 acres of land would be necessary to provide access for
fence installation. As noted in Section 3.4.2.4, connections to the city water supply
would also be made for the on-site and some off-site residences. The need to connect
off-site residences will be established on a case-by-case basis, based on site
hydrogeology, proximity to the site, and specific analytical results, among other criteria.
Because the on-site residences are currently supplied by a common well, the city water
supply would be connected to the existing distribution header. Deed restrictions would
be established for the site property to prohibit installation of wells and excavation
activities not associated with site remediation.

A ground water monitoring program would also be established to verify that migration of
contaminants and surface water infiltration are effectively controlled. For the purpose of
this FS, it has been assumed that ten wells would be monitored under this program, nine
of which are existing. It has also been assumed that sampling and analysis of these wells
would be conducted in accordance with the procedures outlined in the site Sampling and
Analysis Plan (WWES, September, 1989) generated for the RI/FS. Costs were included
for preparation and analysis of trip blanks (one for each ten samples), atmospheric blanks
(one for each day of sampling), matrix spikes (one for each ten samples), and duplicate
samples (one for each five samples). Ground water monitoring was assumed to occur on
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a quarterly basis for volatile and semi-volatile compounds and annually for PCBs,
pesticides and metals (8 constituents).

Monitoring of surface water run-off would also be performed as part of this alternative.
For the purposes of this FS, it was assumed that six samples would be analyzed quarterly
for volatile and semi-volatile organic chemicals. Samples would be analyzed annually
for pesticides and metals. Field and atmospheric blanks, duplicate samples, and matrix
spikes would be analyzed in the same manner as presented for ground water samples.

Finally, monitoring of the landfill gas vents would be performed. For the purposes of this
FS, it was assumed that ten air samples would be collected and analyzed quarterly for
volatile organic constituents. Analysis of duplicate samples, field and atmospheric
blanks would also be performed. Analyses for other constituents (e.g. methane, hydrogen
sulfide) may be necessary depending on the chemical characteristics of the landfill gas.

5.2.2.2 Assessment

Overall Protection of Human Health and the Environment

In the long-term, Alternative Two is expected to be protective of human health and the
environment. However, excavation of the buried waste lagoon is expected to pose some
risks due to possible inhalation of volatilized soil contaminants. Open excavation of the
buried waste lagoon contents would expose contaminated soils to the atmosphere,
thereby causing volatilization of contaminants.

Removal of the source of contamination and capping of the buried waste lagoon and
disposal area are expected to minimize risks posed by the site in the long-term.
Collection and treatment of ground water is expected to prevent migration of
contaminants to surface water and thereby minimize potential exposure to contaminants
via that route. Providing nearby residences with an alternate water supply would prevent
domestic use of impacted ground water. Fencing of the site and other institutional
controls would serve to minimize potential exposure to contaminants. Thus, this
alternative is expected to be protective of human health and the environment.

Compliance with ARARs

Alternative Two would enable compliance with chemical-specific ARARs for surface
water. Collection and treatment of impacted ground water from the site would minimize
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migration of ground water contaminants to surface water. The concentrations of
contaminants in impacted surface water sediments would be expected to rapidly return to
acceptable levels. Thus, concentrations of contaminants in surface water and surface
water sediments would be expected to be acceptable subsequent to implementation of
Alternative Two. In addition, measures would be employed to ensure that impacted
sediments did not migrate off-site in surface water.

Alternative Two would also achieve remedial response levels for treated soils. Treatment
of soils via rotary kiln incineration would be expected to reduce organic contaminant
concentrations to acceptable concentrations. Stabilization of the incinerated soils, if
necessary, would reduce the leachability of inorganic contaminants so that the resultant
material could be safely disposed of on-site.

However, remedial response levels would not be achieved for soils not treated under
Alternative Two. Although these soils are not thought to constitute a principal threat,
they may be capable of leaching contaminants to ground water, under certain conditions.

Chemical-specific ARARs for ground water may be complied with after some period of
ground water collection and treatment Residual contaminants from unexcavated and/or
untreated soils would be expected to cause ground water contamination to continue to be
present on-site after focused excavation and treatment of soils. Although the extent,
degree and nature of this contamination cannot be accurately predicted based on the
available site information, it is possible that the degree of contamination would be small
enough such that ground water may eventually be in compliance with ARARs. However,
ground water ARAR compliance is not expected to occur quickly, and it may be
necessary to treat impacted ground water for a long period of time.

Compliance with action-specific and location-specific ARARs would be accomplished
through appropriate design practices and planning of the alternative. Requirements for
hazardous waste excavation, treatment and disposal as presented in Section 2.0 of this
document would be complied with throughout remedial action if constituents on-site are
determined to be either characteristic or listed hazardous wastes, through application of
appropriate controls and procedures.

Long-Term Effectiveness

Alternative Two is expected to be effective in the long-term. The magnitude of residual
risk from contaminants on the site is expected to be minimal. Migration of contaminants
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from the site in ground water would be minimized via ground water collection and
treatment. The volume of contaminated water generated from contaminant leaching from
soils would also be minimized through capping of the buried waste lagoon and disposal
areas and containment. The engineering controls used to minimize potential exposure
risks (ground water collection, treatment, and the site cap) are expected to be both
adequate and reliable.

Reduction of Contaminant Toxicity, Mobility, and Volume Through Treatment

Alternative Two would reduce contaminant toxicity, mobility and volume through use of
two treatment processes. Incineration would be employed to reduce contaminant
toxicity, mobility and volume in 16,900 cubic yards of impacted soils. Soil contaminants
would be oxidized to nonhazardous species (e.g. carbon dioxide, water) via incineration.
Incinerated soils would be stabilized, if necessary, and disposed of on-site. Stabilization
would increase the mass of waste, but will also decrease the mobility of residual
inorganic compounds not affected by incineration. Water generated from the scrubbing
of acid gases would be neutralized and discharged to surface water or alternately, used in
the stabilization process. Incineration is a permanent treatment for organic constituents.
Stabilization may be a reversible process; if a highly acidic material comes in contact
with the stabilized material, it may be possible to leach metals from it.

Collection and treatment of impacted ground water would reduce contaminant toxicity,
mobility and volume. The majority of organic contaminants in an estimated fifty gallons
per minute of ground water would be adsorbed onto activated carbon. The organic
contaminants present on the spent carbon would be destroyed during or subsequent to
carbon regeneration. Carbon adsorption may be a reversible process, as contaminants
could be desorbed from carbon into water. Forty thousand pounds of carbon containing
organic constituents would be generated annually by this process

Short-Term Effectiveness

Alternative Two is expected to cause some short-term risks due to contaminant
volatilization. Provisions for protection of on-site workers and the community are
expected to represent a significant portion of excavation costs. Environmental impacts of
the excavation may also be significant, depending on the nature and extent of
contamination and hazardous materials present in the buried waste lagoon. Although
investigations at the site have not established the presence of the materials outlined in
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Section 1.2.2 of this document, it must be assumed for the purposes of excavation that
these materials are present. A comprehensive Health and Safety Plan would be necessary
for any site activities involving excavation of impacted soils. Significant truck traffic can
be expected due to the large quantities of capping materials which will be brought on site.
Increases in traffic can be expected to cause increased noise and potential for vehicular
accidents.

In order to better evaluate the effects of excavation of the buried waste lagoon on the
surrounding community, estimates were made of contaminant emission rates from
impacted soils, air dispersion of volatilized contaminants, and risks from volatilized
contaminants during the proposed excavation.

Two models were used to estimate concentrations of chemicals in the ambient air in and
near the waste lagoon that would occur due to volatilization from the soil during
excavation activities. Volatilization rates were estimated using the U.S. EPA model
CHEMDAT7. The volatile chemicals of potential concern for the waste lagoon area
identified in the risk assessment were evaluated and emission rates were estimated from
the model.

The estimated emission rates were used in an air dispersion model to estimate ambient
concentrations at the proposed fenceline and other on- and off-site receptors. Ambient
impacts were determined using the U.S. EPA UNAMAP Industrial Source Complex-
Short Term (ISCST) model version 6.9. Five years of meteorological data from
Cincinnati, Ohio served as input data for this model. These models were developed by
the U.S. EPA and are recommended for use at CERCLA sites. Appendix VII documents
the site-specific aspects of the application of these models and presents the modelling
results.

The results of the air modelling were used to estimate the carcinogenic and non-
carcinogenic risks to the exposed public at the receptor locations. These receptors
included the fenceline as presented in Figure 5.4, the nearest residence (southwest of the
proposed excavation), and the school located west of the landfill. A map showing the
points used as receptors for the model is presented in Figure 5.7. The assumptions,
toxicity values, and equations used to calculate these chemical-specific intakes and risks
are presented in Appendix VHI. Appendix Vffl also describes uncertainties associated
with the risk calculations presented in this section.
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Carcinogenic risks are estimated as the incremental probability of an individual
developing cancer over a lifetime as a result of exposure to the potential carcinogen (i.e.
excess individual lifetime cancer risk). Chemical-specific and total estimated
carcinogenic risks from inhalation of ambient air are presented in Table 5.2. From this
table, it can be noted that the one-in-one-million cancer risk level is exceeded for
recreational and residential children. A description of the assumptions used to estimate
the risks in Table 5.2 is included in Appendix VIE.

Evaluation of non-carcinogenic effects using the hazard quotient is based on the assumed
existence of a "threshold" level below which toxic effects are not expected to occur.
Therefore, although a low-level exposure to compounds may be occurring, a potential
non-carcinogenic toxic effect would not be expected to occur until the threshold level is
reached or exceeded. Any chemical with an exposure level greater than the threshold
level (i.e. reference dose) will cause the hazard quotient to exceed one. A hazard
quotient value greater than one indicates that the level of exposure to an individual
substance may be a non-carcinogenic health hazard. A hazard index is the sum of hazard
quotients for multiple substances or exposure pathways.

Chemical-specific and total estimated non-carcinogenic risks from inhalation of ambient
air are presented in Table 5.3. For the model used, a hazard index of one was exceeded
for residential and recreational children and adults. This was primarily due to the hazard
quotient calculated for hexachlorocyclopentadiene. All other chemicals for which
inhalation reference doses were available had hazard quotients well below one.
However, it is important to note that the risks associated with many chemicals present on
the site could not be evaluated due to inadequate toxicological data.

It should be noted that estimated carcinogenic risks posed by the proposed excavation do
not exceed the 10'5 (one-in-one-hundred-thousand) risk level. Similarly, estimated
hazard indices do not exceed 10. As presented in Section 1.4, estimated current
carcinogenic risks are in excess of 10-3, and current estimated hazard indices are in
excess of 200.

However, as referenced in Section 1.2.2 of this document, there is reason to believe that a
number of particularly toxic and/or explosive substances (e.g. nerve gas, mustard gas,
unexploded ordnance) are present at the Skinner site. Although the presence of these
materials can be neither proved nor disproved, any excavation performed on-site would
need to be conducted under the assumption that any or all of these materials are present.
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Comprehensive health and safety procedures would be required to protect on-site
workers and the general public from releases of these materials.

Implementability

Alternative Two is technically feasible to implement, using conventional equipment and
technologies. A rotary kiln incinerator of sufficient size to treat soils in a timely fashion
could either be fabricated or leased from an equipment vendor. Fabrication and/or
installation of the incinerator on-site would require approximately one year to eighteen
months prior to the initiation of the incineration process. Other aspects of the alternative
could be implemented during comparable time frames.

Multiple manufacturers are available for all components of the proposed ground water
collection and treatment system. Activated carbon adsorption is a common technology
used for removal of organic contaminants from ground water.

The effectiveness of soil treatment, ground water collection and treatment and site
capping could be readily monitored. Monitoring of treatment system efficiency would be
performed through analysis of influent and effluent samples from the system. The
effectiveness of soil stabilization would be established by analysis of leachate from the
stabilized soils, although long-term effectiveness of this treatment could not be readily
demonstrated after the soils are capped, other than by monitoring ground water.
Effectiveness of the ground water collection system and capping of the site would be
monitored by sampling of ground water from monitoring wells and measurement of
ground water elevations. Measurement of ground water elevations and monitoring of
flow rates in the ground water collection system may provide limited indications of the
degree of surface water infiltration occurring through the site cap. Analysis of ground
water samples would provide an indication of whether ground water contaminants were
effectively controlled, or continuing to migrate. Additional remedial action, if required,
would likely require that the capping system be removed to access soils.

Approvals would be needed from other agencies for a number of the remedial actions
proposed under Alternative Two. Operation of a soil incineration system on-site would
require that the substantive requirements of all federal and state ARARs be met. A
summary of ARARs has been presented in preceding portions of this document. Ground
water treatment and discharge to surface water would also require the substantive
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requirements of all ARARs to be met. However, each of these requirements could
feasibly be satisfied, if this alternative were to be implemented.

Cost

Costs for implementation of Alternative Two have been estimated as part of this FS.
Capital costs for Alternative Two were assumed to include installation of a rotary kiln
incinerator and related equipment, excavation, incineration, stabilization and on-site
disposal of soils, installation of a ground water collection and treatment system, and site
regrading and multi-media capping. Costs also include indirect capital costs such as
engineering, construction management, and a 20% contingency. Capital costs for
Alternative Two are estimated to be $22,810,000.

Annual costs for managing the site as outlined in Alternative Two are estimated to be
$382,000. This cost includes utilities, materials, and labor for operation of the ground
water collection and treatment system, monitoring of on-site ground water and surface
run-off, cap maintenance, and general site management costs.

The net present value cost for implementation of Alternative Two is estimated to be
$28,700,000. The net present value is based on a thirty year operating life and a constant
5% interest rate for the life of the project. A summary of the cost estimates for this
alternative is presented in Appendix DC.

5.2.3 ALTERNATIVE THREE

5.2 J.I Description

Alternative Three calls for the consolidation of impacted soils from all areas of the site
beneath a common cap. Soils from other areas of the site (e.g. buried pit) which are
contain concentrations of contaminants above the 10-6 risk level would be excavated and
consolidated beneath a common cap. The capped area under Alternative Three (as under
all alternatives) would consist of the buried waste lagoon, the recently active fill area, and
adjacent portions of the site as necessary to ensure that capping is performed with
appropriate grades and controls to minimize erosion, minimize infiltration, and
accommodate the site topography. This cap would consist, from the bottom up, of
twenty-four inches of clay, a thirty mil polymeric membrane, six inches of sand with a
geotextile fabric base, a biotic barrier consisting of six inches of cobblestone and six
inches of gravel, a second layer of geotextile fabric, and twenty inches of topsoil. A
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cross-section of the proposed cap is presented in Figure 5.2. The cap would be installed
in a manner similar to that described under Alternative Two.

However, because impacted soils from the buried waste lagoon would not be excavated
under this alternative, re grading of the site to the topography depicted in Figure 5.3
would require movement of only approximately 15,000 cubic yards of soil. The volumes
of clay and topsoil used for capping would be virtually identical to those presented in
Alternative Two. A passive landfill gas venting system (pipe vents) similar to that
presented in Alternative Two would also be installed.

A ground water collection and treatment system would be installed to capture impacted
ground water and leachate. This system would be identical to the system presented in
Alternative Two. Two slurry walls would also be installed, in the same manner as
described under Alternative Two.

Institutional controls would be implemented to prevent exposure of the general public to
contaminants. These actions would be identical to those identified under Alternative
Two. Ground water, surface water, and landfill gas monitoring programs described under
Alternative Two would also be initiated.

5.2.3.2 Assessment

Overall Protection of Hitman Health and the Environment

In the long-term, Alternative Three is expected to be protective of human health and the
environment. Alternative Three also is expected to be protective during implementation.
Excavation of impacted soils on the site would be limited to grading of the site into a
shape which would be conducive to capping and adequately control surface water run-
off. Some volatilization of soil contaminants would be expected from this regrading
action. However, the extent of volatilization from regrading is expected to be less than
that expected from excavation of the buried waste lagoon volume, primarily because the
soils to be moved are not as highly impacted as the buried waste lagoon soils. Regrading
and other excavation may, however, encounter the hazardous materials outlined in
previous sections of this document

In the long-term, capping of the buried waste lagoon and disposal area, and collection
and treatment of impacted ground water would effectively reduce risks posed by the site.
Collection and treatment of ground water would serve to minimize migration of
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contaminants to surface water and would thereby minimize potential exposure to
contaminants via that route. Providing nearby residences with an alternate water supply
would prevent domestic use of impacted ground water. Deed restrictions and fencing are
expected to reduce exposure of the general public to contaminants of concern. Thus, this
alternative is also expected to be protective of human health and the environment.

Compliance with ARARs

Alternative Three would comply with chemical-specific ARARs for surface water.
Collection and treatment of impacted ground water from the site would minimize
migration of ground water contaminants to surface water. Contaminants in impacted
creek sediments would be allowed to attenuate naturally and are expected to achieve
acceptable concentrations shortly after installation of a ground water collection system.
Installation of creek filters is expected to minimize migration of impacted sediments off-
site in surface water. Installation of the site cap is expected to significantly reduce
discharge of impacted ground water and leachate to surface water by minimizing
infiltration through impacted soils. Thus, concentrations of contaminants in surface
water and surface water sediments are expected to be below levels of concern subsequent
to implementation of Alternative Three.

However, Alternative Three is not expected to comply with chemical-specific ARARs for
ground water. Concentrations of contaminants in ground water are expected to exceed
the levels presented in Table 3.2 for an indefinite period because this alternative calls for
the majority of impacted soils on the site to remain in place. Leaching of contaminants
from soils to ground water would be expected to continue indefinitely, although leaching
would be minimized through placement of the cap. Thus, chemical-specific ARARs for
ground water would not be complied with. Chemical-specific criteria for soils would
also not be achieved by this alternative. Compliance with action-specific and location-
specific ARARs would be accomplished through appropriate design practices and
implementation planning.

Long-Term Effectiveness

Alternative Three is expected to be effective in the long-term. Although the magnitude
of residual risk from contaminants on the site is expected to be substantial, migration of
contaminants from the site in ground water would be minimized by ground water
collection and treatment. Reduction of the volume of contaminated water generated

eid c: & a:\ARCS\04003\SfcnFS 5-25 4/07/92



would be accomplished through capping of the buried waste lagoon and disposal areas
and through installation of the northern slurry wall and interceptor trench. The
engineering controls used to minimize potential exposure risks (ground water collection,
treatment, and the site cap) are expected to be both adequate and reliable.

Reduction in Contaminant Toxicity, Mobility and Volume Through Treatment

Under Alternative Three, reduction in contaminant toxicity, mobility and volume through
treatment would be accomplished by ground water treatment Contaminants in an
estimated fifty gallons per minute of ground water would be adsorbed onto activated
carbon and would subsequently be destroyed during or after carbon regeneration. The
volume of impacted ground water would be minimized via installation of the site cap and
slurry walls. Carbon adsorption may be a reversible process, as contaminants could be
desorbed from carbon into water. An estimated forty thousand pounds of carbon
containing organic constituents would be generated annually by this process.

Shon-Term Effectiveness

This alternative is expected to be effective in the short-term. Protection of on-site
workers and the community could be more feasibly provided because of the limited
extent of excavation. Environmental impacts of the excavation would be less significant
than for Alternative Two, depending on the nature and extent of contamination present in
the excavated soils. Truck traffic would be expected to increase considerably, as
described in Alternative Two, thereby increasing the potential for noise and vehicular
accidents.

Implementability

Alternative Three is technically feasible to implement, using conventional equipment and
technologies. All aspects of the alternative could be implemented within a reasonable
time frame. Additional remedial action, if required, would likely require that the capping
system be removed to access soils.

The effectiveness of ground water collection and treatment and site capping could be
readily monitored in the same manner as described under Alternative Two. Ground
water treatment and discharge to surface water would require compliance with the
substantive requirements of all federal and state ARARs, as presented in Alternative
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Two. All applicable requirements could be satisfied, if this alternative were to be
implemented.

Cost

Costs for implementation of Alternative Three have been estimated as part of this FS.
Capital costs for Alternative Three were assumed to include installation of a ground
water collection and treatment system, consolidation of impacted soils from other areas
of the site, and site regrading and multi-media capping. Costs also include indirect
capital costs such as engineering, construction management, and a 20% contingency.
Capital costs for Alternative Three are estimated to be $9,619,000.

Annual costs for managing the site as outlined in Alternative Three are estimated to be
$382,000. This cost includes utilities and labor for operation of the ground water
collection and treatment system, monitoring of on-site ground water and surface run-off,
maintenance of the cap system, and general site management costs.

The net present value cost for implementation of Alternative Three was estimated to be
$15,500,000, based on a thirty year operating life and a constant 5% interest rate for the
life of the project. A summary of cost estimates is presented in Appendix IX.

5.2.4 ALTERNATIVE FOUR

5.2.4.1 Description

Alternative Four encompasses all the elements of Alternative Three, including
consolidation and capping of impacted soils, collection and on-site treatment of ground
water, and institutional actions. Alternative Four differs from Alternative Three only in
the type of cap to be installed. Under Alternative Four, the site would be capped with a
single-media (clay) cap in compliance with Ohio Administrative Code Section 3745-27-
11 (Construction Specifications for Sanitary Landfills). The cap would consist of
twenty-four inches of clay, a drainage layer consisting of a layer of geotextile fabric and
six inches of sand, a biotic barrier consisting of six inches of cobblestone and six inches
of gravel, a layer of geotextile fabric, and twenty inches of topsoil. A cross-section of the
proposed cap for this alternative is presented in Figure 5.8.
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Other aspects of Alternative Four including ground water collection and treatment, soil
excavation and consolidation, and institutional controls would be identical to those
presented in the preceding alternatives.

5.2.4.2 Assessment

Overall Protection of Human Health and the Environment

In the long-term, Alternative Four is expected to be protective of human health and the
environment This alternative is also expected to be protective during implementation.
Excavation of impacted soils on the site would be limited to grading of the site into a
shape which would be conducive to capping and effectively control surface water run-
off. Some volatilization of soil contaminants may occur during the regrading activities.
However, it is possible that during regrading and on-site excavation activities, the
hazardous materials outlined in previous sections of this document may be encountered.

In the long-term, capping of the buried waste lagoon and disposal area, and collection
and treatment of impacted ground water would reduce risks posed by the site. Capping
of the site with a solid waste cap is expected to provide moderate reductions in surface
water infiltration, and direct contact with impacted soils. Collection and treatment of
ground water would serve to reduce migration of contaminants to surface water and
would thereby minimize potential exposure to contaminants via that route. Providing
nearby residences with an alternate water supply would prevent domestic use of impacted
ground water. Deed restrictions and fencing are expected to reduce exposure of the
general public to contaminants of concern. Thus, this alternative is expected to be
protective of human health and the environment.

Compliance with ARARs

Alternative Four would comply with chemical-specific ARARs for surface water.
Collection and treatment of impacted ground water from the site would minimize
migration of ground water contaminants to surface water. Contamination in impacted
creek sediments would be allowed to attenuate naturally, after the source of contaminants
has been eliminated. Installation of the site cap is expected to significantly reduce
discharges of impacted ground water and leachate to surface water.

Alternative Four is not expected to comply with chemical-specific ARARs for ground
water. This alternative calls for the majority of impacted soils on the site to be left in
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place. Because of this, leaching of contaminants from soils to ground water would be
expected to continue indefinitely, although placement of the cap would reduce leaching.
Thus, chemical-specific ARARs for ground water would not be complied with under
Alternative Four. Chemical-specific criteria for soils would also not be achieved under
this alternative.

Compliance with the majority of the action-specific and location-specific ARARs would
be accomplished through appropriate design practices and implementation planning.
However, if the waste materials present on-site are determined to be hazardous (either
characteristic or listed), the closure would not be in compliance with federal or state
requirements, since the cap system would be designed and constructed in a manner
consistent with the requirements for solid waste facilities.

Long-Term Effectiveness

Alternative Four is also expected to be effective in the long-term. Although some
residual risk from contaminants on the site will remain, migration of contaminants from
the site via ground water would be minimized through collection and treatment.
Reduction of the volume of contaminated water generated would also be accomplished
through capping of the buried waste lagoon and disposal areas. The engineering controls
used to minimize potential exposure risks (ground water collection and treatment, and the
site cap) are expected to be both adequate and reliable, although the site cap proposed
under this alternative is not as protective as a multi-layer cap.

Reduction in Contaminant Toxicity, Mobility and Volume Through Treatment

Under Alternative Four, reduction in contaminant toxicity, mobility and volume through
treatment would be accomplished by ground water treatment. Similar to the preceding
alternatives, contaminants from an estimated fifty gallon per minute of ground water
would be adsorbed onto activated carbon and subsequently destroyed off-site. The
volume of impacted ground water would be reduced via installation of the site cap and
slurry walls. Carbon adsorption may be a reversible process, as contaminants could be
desorbed from carbon into water. An estimated forty thousand pounds of carbon
containing organic constituents would be generated annually by this process.
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Short-Term Effectiveness

This alternative is also expected to be effective in the short-term. Protection of on-site
workers and the community would be feasible because of the limited extent of soil
excavation. Environmental impacts of the excavation would also be expected to be less
significant than Alternative Two, depending on the nature and extent of contamination
present in the excavated soils. Increased truck traffic would be expected from hauling of
capping materials to the site. Increases in traffic can be expected to cause increased noise
and potential for vehicular accidents.

Implementability

Alternative Four is technically feasible to implement, using conventional equipment and
technologies. All aspects of the alternative could be implemented within one to two
years. Additional remedial action, if necessary, would likely require that the capping
system be removed to access soils.

The effectiveness of ground water collection and treatment and site capping could be
readily monitored in the same manner as described under the preceding alternatives.
Ground water treatment and discharge to surface water would require that applicable
regulations be complied with, as discussed under the preceding alternatives. All
applicable requirements could be satisfied, if this alternative were implemented.

Cost

Costs for implementation of Alternative Four have been estimated as part of this FS.
Capital costs for Alternative Four were assumed to include installation of a ground water
collection and treatment system, consolidation of soils from other areas of the site, and
site regrading and single-media capping. Costs also include indirect capital costs such as
engineering, construction management, and a 20% contingency. Capital costs for
Alternative Four are estimated to be $8,914,000.

Annual costs for managing the site as outlined in Alternative Four are estimated to be
$382,000. This cost includes utilities, chemicals, and labor for operation of the ground
water collection and treatment system, monitoring of on-site ground water and surface
run-off, maintenance of the cap, and general site management costs.
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The net present value cost for implementation of Alternative Four was estimated to be
$14,800,000. This net present value cost is based on a thirty year project life and a
constant 5% interest rate for the life of the project. A summary of cost estimates is
presented in Appendix IX.

5.2.5 ALTERNATIVE FIVE

5.2.5.1 Description

Alternative Five is identical to Alternative Two with the addition of soil vapor extraction
for removal of residual volatile organic contaminants from permeable unsaturated zone
soils.

The soil vapor extraction system has been projected on a preliminary basis to consist of
six extraction wells, a vacuum pump, and appropriate process controls. The soil vapor
extraction system is planned to be located in the buried waste lagoon area, with
extraction wells screened from 20 feet to 30 feet deep. The system would be designed to
treat soils which were not treated via incineration, including soils which exceed the 10-6

risk level but not the 1CH risk level and soils from other areas of the site (e.g. buried pit).

Each extraction well would be two inches in diameter and would be screened in the
vadose (unsaturated) zone, to maximize air flow through the impacted soils. A vacuum
pump would be used to induce air flow through the impacted soils. As the air passes over
impacted soils, volatile organic contaminants are volatilized into the air and are drawn
out of the soils through the extraction wells. Extracted air may be pumped through an air
emissions control system, to reduce concentrations of contaminants prior to discharge.
However, because the mass of contaminants discharged from this system would be small,
air emission controls would likely not be required to meet the substantive requirements of
ARARs. Pilot-scale testing should be performed to verify air flow rates and contaminant
concentrations in air prior to installation of a full-scale system. A schematic of the
proposed soil vapor extraction system is presented in Figure 5.9.

In the event that air emission controls would be necessary, a dual-bed activated carbon
adsorption system may be the most cost-effective means to control priority pollutant
emissions from the soil vapor extraction system. However, the primary constituent of
landfill gas (methane) would not be removed via adsorption. Raring of methane may
also be an appropriate means of controlling air emissions. Without specific information
regarding the quantity and quality of the vapor emissions, a determination regarding
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appropriate controls cannot be made. Additional information should be obtained through
pilot testing once the site cap is in place. All applicable requirements regarding air
discharge of contaminants would be addressed for the soil vapor extraction system.

Other aspects of Alternative Five including ground water collection and treatment and
institutional controls would be identical to those presented in the preceding alternatives.

5.2.5.2 Assessment

Overall Protection of Human Health and the Environment

In the long-term, Alternative Five is expected to be protective of human health and the
environment. However, excavation of the buried waste lagoon is expected to pose some
risks due to possible inhalation of volatilized soil contaminants. Open excavation of the
buried waste lagoon contents would expose contaminated soils to the atmosphere thereby
causing volatilization of contaminants. The extent of contaminant volatilization under
this alternative is expected to be identical to that predicted by the volatilization and
dispersion modelling performed for Alternative Two. The results of dispersion
modelling and related risk assessment calculations are presented in Appendices VII and
Vin, respectively.

However, as referenced in Section 1.2.2 of this document, there is reason to believe that a
number of particularly toxic and/or explosive substances (e.g. nerve gas, mustard gas,
unexploded ordnance) are present at the Skinner site. Although the presence of these
materials can be neither proved nor disproved, any excavation performed on-site would
need to be conducted under the assumption that any or all of these materials are present.
Comprehensive health and safety procedures would be required to protect on-site
workers and the general public from releases of these materials.

It should be noted that estimated carcinogenic risks posed by the proposed excavation do
not exceed the 1O5 (one-in-one-hundred-thousand) risk level. Similarly, estimated
hazard indices do not exceed 10. As presented in Section 1.4, estimated current
carcinogenic risks are in excess of 1O3, and current estimated hazard indices are in
excess of 200.

In the long-term, removal of the source of contamination and capping of the buried waste
lagoon and disposal area would minimize risks posed by the site. Collection and
treatment of ground water would serve to prevent migration of contaminants to surface
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water and would thereby minimize potential exposure to contaminants via that route.
Providing nearby residences with an alternate water supply would prevent domestic use
of impacted ground water. Thus this alternative is also expected to be protective of
human health and the environment.

Compliance with ARARs

Alternative Five would comply with chemical-specific ARARs for surface water.
Collection and treatment of impacted ground water from the site would minimize
migration of ground water contaminants to surface water. Thus, no impacts to surface
water would be expected subsequent to implementation of Alternative Five.

Alternative Five would also achieve remedial response levels for treated soils. Treatment
of soils via rotary kiln incineration and soil vapor extraction would be expected to reduce
organic contaminant concentrations to acceptable levels (i.e. less than those presented in
Table 3.4). Stabilization would reduce the teachability of inorganic contaminants to a
point such that the soils could be disposed of on site.

Chemical-specific ARARs for ground water may be complied with after some period of
ground water collection and treatment Residual contaminants from unexcavated and/or
untreated soils would be expected to cause ground water contamination to be present on-
site after soil excavation and treatment is completed. Although soil vapor extraction
would be expected to remove volatile organic contaminants from these soils, semi-
volatile organic and inorganic contaminants would not be significantly affected. The
extent, degree and nature of the residual contamination cannot be accurately predicted.
However, the degree of residual contamination is expected to be such that ground water
treatment would need to continue for an extended period of time.

Similar to the other alternatives, impacted surface water sediments in Skinner Creek and
the East Fork of Mill Creek would be allowed to remain in place under Alternative Five.
These sediments, however, are expected to be remediated through natural attenuation.
Thus, after the source of sediment contamination is removed, this contamination would
be eliminated.

Compliance with action-specific and location-specific ARARs would be accomplished
through appropriate design practices and implementation planning. Requirements for
hazardous waste removal, treatment and disposal would be complied with throughout
remedial action, if wastes are determined to be hazardous.
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Long-Term Effectiveness

Alternative Five is also expected to be effective in the long-term. Migration of
contaminants from the site via ground water would be minimized through collection and
treatment of ground water. Reduction of the volume of contaminated water generated
would also be accomplished, through capping of the buried waste lagoon and the recently
active fill area, and through installation of the northern slurry wall and interceptor trench.
The engineering controls used to minimize potential exposure risks (ground water
collection and treatment and the site cap) are expected to be both adequate and reliable.

Reduction in Contaminant Toxicity, Mobility and Volume Through Treatment

Under Alternative Five, reduction in contaminant toxicity, mobility and volume through
treatment would be accomplished by a number of treatment processes. Incineration
would serve to reduce contaminant toxicity, mobility and volume in 16,900 cubic yards
of impacted soils. Soil contaminants would be oxidized to nonhazardous species (e.g.
carbon dioxide, water). 'Soil treated by incineration would be stabilized, and disposed of
on-site. Stabilization is expected to increase the mass of waste, but will also decrease
contaminant mobility. Water generated from the scrubbing of acid gases would be
neutralized and discharged to surface water in compliance with applicable requirements.
Incineration is a permanent treatment for organic constituents. Stabilization may be a
reversible process; if a highly acidic material were to come in contact with the stabilized
soils, it may be possible to leach metals from them.

Collection and treatment of impacted ground water would serve to reduce contaminant
toxicity, mobility and volume in this matrix. Ground water collection and treatment
would be performed by the same means as presented in the preceding alternatives.
Carbon adsorption may be a reversible process, as contaminants could be desorbed from
carbon into water. An estimated forty thousand pounds of carbon containing organic
constituents would be generated by this process.

In situ treatment of soils via soil vapor extraction would be expected to remove the
majority of volatile organic contaminants from soils. If air emission controls are
employed, the majority of contaminants, once removed from soils, would be adsorbed on
activated carbon. Control of air emissions by this method would effectively reduce
contaminant toxicity, mobility and volume. However, if no air emission controls were
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employed, both contaminant mobility and volume would be increased by this method of
treatment, through dispersion of contaminants to the atmosphere.

Short-Term Effectiveness

This alternative is expected to cause some short-term risks due to contaminant
volatilization. Because excavation under this alternative would be identical to that
presented for Alternative Two, the volatilization and air dispersion modelling and risk
assessment performed under that alternative are also relevant here.

Provisions for protection of workers on the site and the community are expected to
represent a significant portion of excavation costs. Environmental impacts of the
excavation may also be significant, depending on the nature and extent of contamination
present and hazardous materials in the buried waste lagoon area. Although investigations
of the site have not established the presence of the contaminants outlined in Section 1.2.2
of this document, it must be assumed that these materials are present. Truck traffic
would also be expected to increase under this alternative, as capping materials are
brought on site. Increases in traffic can be expected to cause increased noise and
potential for vehicular accidents.

Impleme Mobility

Alternative Five is technically feasible to implement, using conventional equipment and
technologies. A rotary kiln incinerator of sufficient size to treat soils in a timely fashion
would need to be fabricated or leased. Fabrication and/or installation of the incinerator
on-site would require approximately one year to eighteen months to perform. Other
aspects of the alternative could be implemented in considerably shorter times.

The effectiveness of soil treatment, ground water collection and treatment and site
capping could be readily monitored. Monitoring of treatment system efficiency would be
performed through analysis of influent and effluent samples for each system. The
effectiveness of soil stabilization, if necessary, would be established by analysis of
leachate from the soils, although long-term effectiveness of this treatment could not be
demonstrated after the soils are capped (other than by monitoring of ground water).
Effectiveness of the ground water collection system and capping of the site would be
monitored by sampling of ground water from monitoring wells and measurement of
ground water elevations. Measurement of ground water elevations would provide limited
indications of the amount of surface water infiltration which was occurring through the
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site cap. Analysis of ground water samples would provide an indication of whether
ground water contaminants were effectively controlled, or continuing to migrate.
Additional remedial action, if necessary, would likely require that the capping system be
removed to access soils.

Approvals would be needed from other agencies for a number of the remedial actions
proposed under Alternative Five. Location of an soil incineration system on-site would
require compliance with the substantive requirements of all federal and state ARARs. A
summary of these applicable requirements is presented in Section 2.0. Ground water
treatment and discharge to surface water would also require compliance with the
substantive requirements of all ARARs. However, all applicable requirements could be
satisfied, if this alternative were to be implemented.

Cost

Costs for implementation of Alternative Five have been estimated as pan of this FS.
Capital costs for Alternative Five include installation of a rotary kiln incinerator,
excavation, incineration, stabilization and on-site disposal of soils, installation of a
ground water collection and treatment system, consolidation of soils, installation of a soil
vapor extraction system, and site regrading and capping. Costs also include indirect
capital costs such as engineering, construction management, and a 20% contingency.
Capital costs for Alternative Five are estimated to be $22,920,000.

Annual costs for managing the site as outlined in Alternative Five are estimated to be
$397,000. This cost includes utilities, chemicals, and labor for operation of the ground
water collection and treatment system, and the soil vapor extraction system, monitoring
of on-site ground water and surface run-off, maintenance of the cap, and general site
management costs.

The net present value of implementation of Alternative Five is estimated to be
$29,000,000. This net present value is based on a thirty year project life and a constant
5% interest rate for the life of the project A summary of cost estimates is presented in
Appendix DC.

5.3 COMPARATIVE ANALYSIS OF ALTERNATIVES

This section of the FS compares the various alternatives against one another, based on the
evaluation criteria presented in Section 5.1. By comparison of the alternatives in this
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manner, judgements can be made regarding the relative performance of the alternatives.
A summary of this analysis is presented in Table 5.1.

5.3.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

As discussed in preceding sections, all alternatives under consideration (except the No
Action alternative) are expected to be protective of human health and the environment.
Because Alternatives Two and Five would employ treatment for removal of organic
contaminants from soil, residual on-site contamination would be least significant under
these alternatives.

Each of the alternatives under consideration, (except the No Action alternative) would
employ ground water collection and treatment, capping, ground water diversion and
institutional actions to minimize contaminant migration and exposure to contaminants.
Because this combination of techniques is expected to effectively prevent exposure to
contaminants, all alternatives except No Action are expected to be protective of human
health and the environment

5.3.2 COMPLIANCE WITH ARARs

Federal and state ARARs for this site have been outlined in Section 2.0 of this document.
In each case, ARARs have been addressed in three categories: chemical-specific, action-
specific, and location-specific. This section of the FS discusses the ARARs and how the
various alternatives comply with ARARs. Where an alternative will not achieve an
ARAR, the basis for justifying a waiver of the ARAR is discussed, when applicable.

5.3.2.1 CHEMICAL-SPECIFIC ARARs

Chemical-specific ARARs for the site include surface and ground water quality criteria.
In addition, risk- and ground water-based soils criteria, and risk-based criteria for surface
water sediments were considered, although they are TBCs. Compliance with ARARs (or
TBCs) for each matrix requires that contaminant concentrations in the matrix be reduced
to or below the concentrations dictated by the applicable criteria.

All of the alternatives, with the exception of the No Action alternative, would be
expected to achieve chemical-specific ARARs for surface water and chemical-specific
criteria for surface water sediments. Alternatives Two through Five call for no action
regarding removal the creek sediments. Although no action would be pursued for creek
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sediments, sediments currently containing contaminants at concentrations above risk-
based standards are expected to be reduced to acceptable concentrations via natural
attenuation and biological degradation, provided that no further degradation of surface
water quality occurs. Further, installation of a hay-frame filter in the East Fork of Mill
Creek would be expected to effectively minimize migration of impacted sediments off-
site. Thus, chemical-specific criteria for creek sediments are expected to be achieved
under any remedial alternative other than No Action.

Each of the alternatives (except the No Action alternative) calls for installation of a
ground water collection and treatment system to prevent migration of contaminants to
surface water as a result of ground water discharge. Thus, no further degradation of
surface water quality would be expected. All surface water quality ARARs would
therefore be complied with for all remedial alternatives except No Action.

Chemical-specific criteria for soils are expected to be achieved for treated soils under
Alternatives Two and Five. Both of these alternatives call for excavation and treatment
of impacted buried waste lagoon soils via rotary kiln incineration, which is expected to
reduce concentrations of organic contaminants in soils to less than conventional
analytical detection limits. Subsequent stabilization of the soils is expected to prevent
leaching of inorganic contaminants from the soils, thereby creating a waste which
contains neither detectable organic contaminants nor leachable inorganic contaminants.

However, soils which arc not treated under Alternatives Two and Five, and all soils under
Alternatives One, Three, and Four would not achieve chemical-specific criteria. Organic
and inorganic contaminants in some site soils are currently above acceptable levels.
Consolidation and capping of these soils would not be expected to reduce contaminant
concentrations. Although leaching of contaminants from soil to ground water would be
expected to occur, the extent of this leaching would be minimized through capping and
leaching, therefore, would not be expected to significantly reduce concentrations of
contaminants in soils. Use of soil vapor extraction (Alternative Five) would be effective
in reducing concentrations of only volatile organic chemicals in soils. Concentrations of
inorganic or semi-volatile organic contaminants would not be significantly affected by
this treatment method. Thus, under all alternatives, contaminants in some or all of the
site soils would be expected to remain at concentrations which exceed chemical-specific
criteria. The volume of soils which would exceed chemical-specific criteria would be
lowest under Alternative Five and considerably less under Alternative Two than under
Alternatives Three and Four.

eid c: &. i:\ARCSND4003\SkinFS 5-38 4AT7/92



The concentrations of contaminants in the site ground water is expected to exceed
chemical-specific ARARs under each of the five alternatives. However, all of the
alternatives (except No Action) would employ a ground water collection and treatment
system to prevent off-site migration of ground water contaminants. The treated ground
water quality would be in compliance with chemical-specific ARARs prior to discharge.
However, in situ ground water concentrations would be reduced appreciably only by
removal and treatment of impacted soils, as described in Alternatives Two and Five.
Removal and treatment of soils would minimize the contaminant source, thereby
minimizing the extent to which ground water contamination could occur. On-site ground
water is expected, however, to remain at levels which exceed chemical-specific ARARs
due to residual soil contamination, even under Alternatives Two and Five. This soil
contamination would be expected to cause leaching into ground water, resulting in a
continuing need for on-site treatment.

In situ ground water contaminant concentrations would not be appreciably reduced for
either of the on-site disposal and capping scenarios (Alternatives Three and Four).
Ground water collection and treatment would prevent contaminants from migrating off-
site. However, elevated concentrations of contaminants in ground water would be
expected to remain indefinitely, resulting in a need for continuing ground water
collection and treatment.

5.3.2.2 ACTION-SPECIFIC ARARs

Action-specific ARARs will be complied with for each of the alternatives, with the
possible exception of Alternative Four. Alternative Four employs a solid waste cap for
capping of the site. If materials on the site are determined to be hazardous waste (either
listed or characteristic), capping of the site in this manner would not be in compliance
with OAC 3745-27. All other aspects of this alternative, as well as all aspects of the
other alternatives, would be performed in compliance with action-specific ARARs.

5.3.2.3 LOCATION-SPECIFIC ARARs

All aspects of all alternatives would be in compliance with location-specific ARARs.

5.3 J LONG-TERM EFFECTIVENESS AND PERMANENCE

The alternatives under consideration can be divided into two distinct groups: alternatives
which employ containment as a primary remedial action for soils (Alternatives Three and
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Four) and alternatives which employ treatment as a primary remedial action for soils
(Alternatives Two and Five). Although soil vapor extraction is considered as a soil
treatment technique under Alternative Five, this technique will not remove all
contaminants, even subsequent to excavation. Alternatives which employ treatment as a
primary remedial action for soils are considered to be more effective in the long-term and
more permanent. Alternatives which employ containment will result in a need for more
long-term controls.

Although some residual contamination is expected to be present after implementation of
Alternatives Two and Five, the degree of contamination remaining on-site would be
considerably less than that expected from consolidation and capping of the impacted soils
and landfill contents. Thus, the magnitude of residual risk posed by on-site contaminants
would be greater under the alternatives employing containment than for those employing
treatment. However, risks posed by contained wastes would be mitigated through
implementation of engineering and institutional controls.

Alternative Four would utilize a solid waste (single-media) cap, as opposed to the
hazardous waste (multi-media) cap which would be employed under Alternative Three.
This difference is not expected to significantly impact the ability of the alternatives to
protect human health and the environment. Both caps and existing site conditions have
been modelled using Version 2.05 of the U.S. EPA's HELP (Hydrologic Evaluation of
Landfill Performance, U.S. Army Corps of Engineers, October 1988) model. The results
of this modelling show that surface water infiltration through a multi-media cap would be
approximately one percent of that through a single-media cap. Infiltration through a
single-media cap is expected to be approximately seven percent that of current
conditions. However, the proposed ground water collection and treatment system is
expected to capture all infiltrated surface water through either cap. Further, the expected
volume of infiltration through either cap is negligible when compared to precipitation
(infiltration through a solid waste cap is less than 3% of precipitation). Thus,
Alternatives Three and Four are both considered to be roughly equal in terms of their
ability to protect human health and the environment. The raw output from the three
HELP modelling runs is presented in Appendix X.
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5.3.4 REDUCTION OF CONTAMINANT MOBILITY, TOXTCTTY AND VOLUME THROUGH
TREATMENT

Reduction of contaminant mobility, toxicity and volume through treatment would be
accomplished in three different ways by the various alternatives. All of the alternatives
(except No Action) employ activated carbon adsorption for ground water treatment
Thus, the alternatives are equal in terms of these criteria for ground water treatment, and
are expected to reduce the mobility, toxicity, and volume of contaminants contained in
site ground water.

Soil treatment is considered in three of the alternatives: rotary kiln incineration in
Alternatives Two and Five, and soil vapor extraction in Alternative Five. Rotary kiln
incineration would be expected to significantly reduce contaminant mobility, toxicity and
volume. If air emission controls are employed, treatment via soil vapor extraction is also
expected to reduce contaminant mobility, toxicity and volume. Thus, the alternatives
which include treatment of soils are considered to more effectively reduce contaminant
mobility, toxicity and volume than those which do not Treatment of residual soil
contamination via soil vapor extraction under Alternative Five is expected to further
reduce contaminant toxicity mobility and volume over that achieved by Alternative Two.

Contaminant mobility would be reduced significantly by capping of the site with a multi-
media (rather than single-media) cap, which minimizes infiltration of surface water,
thereby minimizing leachate generation.

5.3.5 SHORT-TERM EFFECTIVENESS

In the short-term, the two alternatives which include excavation of the buried waste
lagoon (Alternatives Two and Five) may cause additional risks to be posed due to
exposure of the general public to volatilized contaminants. Potential also exists for
exposure of on-site workers and the community to the particularly hazardous materials
outlined in Section 1.2.2 of this document Alternatives Three and Four are expected to
be somewhat more effective in preventing short-term risks, although some contaminant
volatilization may also occur under these alternatives.

5.3.6 IMPLEMENTABILITY

All of the alternatives under consideration are readily implementable. Implementation of
Alternatives Two and Five would require considerable lead time for installation and
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permitting of the rotary kiln incinerator. Alternatives Three and Four, as well as the
remaining aspects of Alternatives Two and Five would require considerably less time to
implement.

5.3.7 COST

Costs have been presented in the preceding sections of this document for implementation
of each of the alternatives under consideration. A summary of capital and operating costs
and net present values for the various alternatives is presented in Table 5.4.

Details of the capital and operating cost estimates for the various alternatives are
presented in Appendix VIII. Where an alternative was considered to have an indefinite
duration, its net present value was calculated assuming thirty (30) years of operation,
based on guidance provided in Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA. (U.S. EPA, October 1988).

5.3.8 STATE ACCEPTANCE

State acceptance of alternatives has not been addressed in this document. This criterion
will be addressed in the ROD, once public comments on the FS have been received.

5.3.9 COMMUNITY ACCEPTANCE

Community acceptance of alternatives has not been addressed in this document. This
criterion will also be addressed in the ROD, once public comments on the FS have been
received.
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Table 5.1

SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES
SKINNER LANDFILL SITE

Evaluation Criteria

Overall ProtectloD of Human
Health and toe Environment

1. Protection of human health
and the environment
provided by alternative

Compliance with ARARs

1. Compliance with
chemical-specific ARARs

2. Compliance with
action-specific ARARs

3. Compliance with
location-specific ARARs

Long-Term Effectiveness

Magnitude of residual risk

Alternative does not provide
protection of human health and
environment Contaminant
migration will continue
indefinitely.

Alternative would not comply
with chemical-specific
ARARs.

Not applicable to this
alternative.

Alternative would comply with
all location-specific ARARs

Infiltration of surface water
and leaching of contaminants
From soil to ground water
would continue. Migration of
ground water contaminants
would also continue. Risks
from contact and ingeslion of
contaminants would remain.

Alternative will reduce contaminant
migration via destruction of the
contaminant source. Short-term emissions
would be expected from excavation.
Would significantly reduce migration of
contaminants off site.

Chemical-specific ARARs for ground
water may be complied with after
long-term ground water collection
and treatment Aheraative would comply
with chemical-specific ARARs for
surface water.

Aheraative would comply with all
action-specific ARARs.

Alternative would comply with all
location-specific ARARs

Quantity of contaminants remaining
on site would be minimized under this
alternative. Lessens potential for
future impacts to ground and surface
water through destruction of
contaminants. Potential routes of
exposure are reduced via institutional
controls.

Short-torn emissions would be
expected from regrading of buried
waste lagoon and active landfill area.
Would significantly reduce migration
of contaminants off site.

Alternative would not comply with
chemical-specific ARARs for
ground water. Alternative would
comply wish chemical-specific
ARARs for surf ace water.

Alternative would comply with all
action-specific ARARs.

Alternative would comply with all
location-specific ARARs

Reduces potential for future impacts
to ground and surface water by
minimising infiltration of surface
water. Potential exposure routes are
reduced via institutional controls.
However, the source of
contamination remains on-site,
presenting a possible future risk.

Short-term emissions would be
expected from regrading of buried
waste lagoon and active landfill
area. Would significantly reduce
migration of contaminants off site.

Alternative would not comply with
chemical-specific ARARs for
ground water. Alternative would
comply with chemical-specific
ARARs for surface water.

Alternative would comply with all
action-specific ARARs.

Alternative would comply with all
location-specific ARARs

Reduces potential for future impacts
to ground and surface water by
minimizing infiltration of surface
water. Potential exposure routes are
reduced via institutional controls.
However, the majority of
contamination remains on-site,
presenting a possible future risk.

Alternative will reduce contaminant
migration via destruction of the majority of
the contaminant source. Short-term
emissions would be expected from
excavation. Would significantly reduce
migration of contaminants off site.

Chemical-specific ARARs
for ground water may be complied with
after long-term ground water collection
and treatment Alternative would comply
with chemical-specific ARARs for surface
water.

Alternative would comply with all
action-specific ARARs.

Alternative would comply with all
location-specific ARARs

Quantity of contaminants remaining on site
would be minimized under this alternative.
Lessens potential for future impacts to
ground and surface water through *
destruction of contaminants. Potential
routes of exposure are reduced via
institutional controls.
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r r
Tabs* 5.1 (cant.)

SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES
SKINNER LANDFILL SITE

Evaluation Criteria

Long-Tenn Effectiveness

2. Adequacy and reliability
of controls

Reduction of Contaminant
Todctty, Mobllty and Vofaii

1. Treatment process used
and materials treated

2. Amount of hazardous
material* destroyed or
treated

3. Expected reduction* in
loxicily. mobility and
volume

4. Inevenibility of treatment

Continued deterioration of
ground and surface water
quality would be expected.
Transport of contaminant* off
site in surface water would
continue to occur.

No treatment process is
included as part of this
alternative.

No treatment process is
included as part of this
alternative.

No treatment process is
included as part of mis
alternative.

Improved reliability over No Action.
Long-term maintenance would be required
for maintenance of the cap, ground water
treatment system and institutional controls.

Improved rdiabihly over No Action.
Long-term maintenance would be

Treatment of soils would be via rotary kiln
ncmenlkm. Ground water treatment
would be via activated carbon adsorption.

required for maintenance of the cap,
ground water treatment system and
institutional controls.

Ground water treatment would be
via activated carbon adsorption.

Improved reliability over No Action.
Long-term maintenance would be
required for """"•"•"̂ » of the cap,
ground water treatment system,
and institutional controls.

Ground water treatment would be
via activated carbon adsorption.

Incineration would destroy organic
contaminants in 16,900 cubic yards of soils.
Adsorption would treat ground water
hnpafln) by organic contaminants at a rate
of 30 OPM.

Toxicity, mobility and volume of soil
maminanls would be reduced via

incineration. Toxicity, mobility and
volume of ground water contaminants
would be reduced via collection and
activated carbon treatment.

Adsorption would treat ground
water impacted by organic
contaminants at a rate of 30 OPM.

Toxicity. mobility and volume of
ground water T^nMrnfrynnf' would be
reduced via collection and activated
carbon treatment.

Adsorption would treat ground
water imparted by organic
contaminants at a rale of 50 OPM.

Toxicity, mobility and volume of
ground water contaminants would
be reduced via collection and
activated carbon treatment.

No treatment process is
included as part of this
alternative.

**n*l**ariiiiantt is
permanent. Ground water treatment may
be reversible, as contaminants could be
desorbed from carbon into water.

Ground water treatment may be
reversible, as contaminants could be
desorbed from carbon into water.

Ground water treatment may be
reversible, as contaminant* could be
desorbed from carbon into water.

Improved reliability over No Action.
Long-term maintenance would be required
for maintenance of the cap, ground water
treatment and soil vapor extraction
systems and institutional controls.

Treatment of buried lagoon toils would be
via rotary kiln incineration. Ground water
treatment would be via activated carbon
adsorption. Other soils and sediments
would be treated in-situ via soil vapor
extraction.

Incineration would destroy organic
contaminants in 16,900 cubic yards of soils.
Adsorption would treat ground water
impacted by organic contaminants at a
rateofSOGPM.

Toxicity, mobility and volume of soil
contaminants would be reduced via
incineration. Toxicity, mobility and volume
of ground water contaminants would be
reduced via collection and activated
carbon treatment. The mobility and
volume of soil contaminants would be
increased by the vapor extraction system.

Incineration of soils contaminants is
permanent. Ground water treatment may
be reversible, as contaminants could be
desorbed from carbon into water. Soil
vapor treatment is not reversible.______
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Table 5.1 (coot.)
SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES

SKINNER LANDFILL SITE

Evaluation Criteria AltetballVeRv*

Reduction of CoDtamlnant
Toxlclty, Mobility and Volume
(coot.)

5. Type and quantity of
treatment residual

Short-Term Effectiveness

1. Protection of community
during remedial action

2. Protection of workers
during remedial actions

3. Environmental impacts of
remedial action

4. Time until remedial action
objectives are achieved

No treatment process is
included as part of this
alternative.

Not applicable to this
alternative.

Not applicable to this alterna-
tive.

Not applicable to this alterna-
tive.

Alternative would not achieve
remedial action objectives.

Incinerated and stabilized soils will
require disposal on site. 40,000 Ib/yr of
activated carbon will require reactivation,
incineration, or RCRA disposal.

Extensive volatilization of contaminants
would be expected during excavation of the
buried waste lagoon volume. Incineration
of soils requires excavation to be open for
approximately six months. Risks would be
reduced through use of engineered
controls and monitoring.

Excavation of buried waste lagoon may
present significant hazards to workers,
although hazards would be controlled
through use of PPE and other safety
precautions.

Extensive volatilization of contaminants
would be expected during excavation of the
buried waste lagoon volume. Incineration
of soils requires excavation to be open for
approximately six months. Risks would be
reduced through use of engineered
controls and monitoring.

Treatment of soils and installation of a
ground water collection and treatment
system would require 3-4 years to perform.

40,000 Ib/yr of activated carbon will
require reactivation, incineration, or
RCRA disposal.

Capping of the site would require
extensive regrading. Volatilization of
contaminants would be expected
during regrading, and may require
use of controls and monitoring.

Regrading may present hazards to
workers. Risks posed by this
alternative would be less than those
posed by excavation of the buried
waste lagoon.

Capping of the site would require
extensive regrading. Volatilization of
contaminants would be expected
during regrading, and may require
use of controls and monitoring.

Capping and installation of a ground
water treatment system would
require 1-2 years to perform.

40,000 Ib/yr of activated carbon will
require reactivation, incineration, or
RCRA disposal.

Capping of the site would require
extensive regrading. Volatilization of
contaminants would be expected
during regrading, and may require
use of controls and monitoring.

Regrading may present hazards to
workers. Risks posed by this
alternative would be less than those
posed by excavation of the buried
waste lagoon.

Capping of the site would require
extensive regrading. Volatilization of
contaminants would be expected
during regrading, and may require
use of controls and monitoring.

Capping and installation of a ground
water treatment system would
require 1-2 yean to perform.

Incinerated and stabilized soils will require
disposal on site. 40,000 Ib/yr of activated
carbon will require reactivation,
incineration, or RCRA disposal.

Extensive volatilization of contaminants
would be expected during excavation of the
buried waste lagoon volume. Incineration
of soils requires excavation to be open for
approximately six months. Risks would be
reduced through use of engineered
controls and monitoring.

Excavation of buried waste lagoon may
present significant hazards to workers,
although hazards would be controlled
through use of PPE and other safety
precautions.

Extensive volatilization of contaminants
would be expected during excavation of the
buried waste lagoon volume. Incineration
of soils requires excavation to be open for
approximately six months. Risks would be
reduced through use of engineered
controls and monitoring.

Treatment of soils and installation of a
ground water collection and (: nent
system and a soil vapor extraction system
would require 3-4 years to perform.
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TaMt 5.1 (coot)
SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES

SKINNER LANDFILL SITE

Evaluation Criteria

ImpfcmenUbUty

Technical F&uibilitv
I. Ability lo construct and

operate technology

2. Reliability of technology

Not applicable to this
alternative.

Not applicable to thit
alternative.

3. Ability to monitor
effectivenets of remedy

Nc* applicable to this
alternative.

4. Ease of undertaking
additional irtiwtiil action,
if necessary.

5. Availability of necessary
equipment and specialists

Alternative would not affect
implementation of other
remedial actions.

Not applicable to this
alternative.

Ability to etlectively incinerate waste must
be tested via a trial bum. Other aspects of
alternative can be implemented readily
using conventional equipment and
technologies.

Multiple-layer cap would be more reliable
man a single-layer cap. Resistance of
stabilized toils lo contaminant leaching
and integrity of slurry well would need lo

be confirmed through bench-scale testing.
Other aspects of alternative are expected
to be reliable.

Effectiveness of alternative can be
monitored readily via visual inspection and
monitoring of ground water and treatment
systems' influent and effluent.

Site cap would need lo be removed lo
perform additional removal of soils.

Incinerator with sufficient capacity would
require considerable lead time to permit
and assemble on-iite. Materials lo
construct cap are readily available. Other
materials and equipment for ground
water collection/treatment, and
institutional controls, are available.

implementation of this alternative
can be performed using conventional
equipment and technologies.

Multiple-layer cap would be more
reliable than a single-layer cap.
Resistance of stabilized soils to
contaminant teaching and integrity of
shiny well would need to be
confirmed through bench-scale
testing. Other aspects of alternative
are expected to b* reliable.

Effectiveness of alternative can be
mitored readily via visual

inspection and monitoring of ground
water and treatment system influent
and effluent.

Site cap would need to be removed
to perform additional removal and/or
treatment of soils.

Materials lo construct cap are
readily available. Other materials
and equipment should be readily
available.

implementation ot ttus alternative
can be performed using
conventional equipment and
technologies.

Single-layer cap would be less
reliable than a multiple-layer cap.
Resistance of stabilized soils to
contaminant leaching and integrity of
shiny well would need lo be
confirmed through bench-scale
testing. Other aspects of alternative
an expected lo be reliable.

Effectiveness of alternative can be
monitored readily via visual
inspection and monitoring of ground
water and treatment system influent
and effluent.

Site cap would need lo be removed
to perform additional removal and/or
treatment of soils.

Materials to construct cap are
readily available. Other materials
and equipment should be readily
available.

Ability to ettecttvely incinerate waste must
be tested via a trial bum. Other aspects of
alternative can be implemented readily
using conventional equipment and
technologies.

Multiple-layer cap would be more reliable
than a single-layer cap. Resistance of
stabilized soils to contaminant If aching of
slurry wall would be confirmed through
bench-scale testing. Viability of soil vapor

extraction would need to be confirmed
through pilot-scale testing. Other aspects
of alternative are expected to be reliable.

Effectiveness of alternative can be
monitored readily via visual inspection and
monitoring of ground water and treatment
systems' influent and effluent. Soil vapor
extraction effectiveness can be monitored
via analysis of extracted air and treated
soils.

Site cap would need to be removed
to perform additional removal and/or
treatment of soils.

Incinerator with sufficient capacity would
require considerable lead time to permit
and assemble on-site. Materials lo
construct cap are readily available. Other
materials and equipment should be readily
available.
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Table 5.1 (coot.)
SUMMARY OF DETAILED ANALYSIS OF ALTERNATIVES

SKINNER LANDFILL SITE

Evaluation Criteria

ImplementablUtj (coot)

6. Ability to coordinate and
obtain approval from other
agencies.

7. Availability of off-site
treatment, storage and
disposal services and
capacity.

COM

1. Initial capital cost

2. Annual operating cost

3. Present value coil

No Action will likely be
unacceptable since the remedy
is not protective and is not in
compliance with ARARs.

Not applicable to this
alternative.

Incineration would require compliance with
the substantive requirements of appropriate
permits. Applicable requirements for air
and surface water discharge must also be
addressed.

All aspects of treatment, storage and
disposal should have sufficient capacity.

Applicable requirements for air and
surface water discharge must be
complied with.

All aspects of treatment, storage and
disposal should have sufficient
capacity.

Applicable requirements for air and
surface water discharge must be
complied with.

All aspects of treatment, storage and
disposal should have sufficient
capacity.

Incineration would require compliance
with the substantive requirements of
appropriate permits. Applicabl
requirements for surface water and air
discharge must also be addressed.

All aspects of treatment, storage and
disposal should have sufficient capacity.

None

None

None

$22.810.000

$382,000

$28.700,000

$9.619,000

$382,000

$15,500.000

$8,914,000

$382.000

$14.800,000

$22,920,000

$397.000

$29,000,000
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.WW Engineering & Science, Inc.
5555 Glenwood Hills Parkway SE • P O Box 874 • Grand Rapids. Michigan 4958»O874 • PH<61 61942-960O FX(6161942-6499

August 9,1991

VIA TELECOPIER

Ms. Sheila Sullivan
Remedial Project Manager
U.S. Environmental Protection Agency
230 South Dearborn Street 5HS-11
Chicago, IL 60604

RE: Skinner Landfill: Estimated Quantity of Drums

Dear Ms. Sullivan:

As we discussed in our meeting of July 3,1991, the purpose of this letter is to present an
estimate of the number of buried drums which could potentially be present in the buried
waste lagoon area of the Skinner Landfill site.

Estimates presented herein are based on the ground penetrating radar (GPR) survey
performed by Roy F. Weston (WESTON) as part of their Phase I Remedial Investigation
(RI) activities. As presented in the Phase II RI report generated by WW Engineering &
Science (WWES), WESTON's GPR survey of the buried waste lagoon area revealed
eight potential drum nests. The extent of the buried objects is outlined in the Phase n RI
report Figure 1.3. A copy of this figure is enclosed with this letter.

Based on the area of drum-like signals shown on this figure, an estimate has been made
of the maximum quantity of drums which could be present in this area. The estimate has
been made based on buried drums being present stacked two high, as indicated from
historical site observations. No allowance has been made for soils/debris being present
between drums.

Based on a standard cylindrical drum size of 24" diameter by 36" height, we estimate that
as many as 7,700 drums may be present in the buried waste lagoon volume. If a 20%
allowance is made for spacing between the drums, approximately 6,100 drums could be
present.

Please note that these estimates are based strictly on the anomalies present in the GPR
area and drum sizes. The estimates do not, therefore, take into account any potential

Grand Rapids. Ml Livonia Ml Bloomingion IS Columbus OH Alk-n Park Ml Monroe Ml canton. OH Oirwhri N'E Laperr. Ml
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Ms. Sheila Sullivan
August 9,1991
Page 2

defonnations in the drums or portions of the area in question where drums are not
present.

Please contact us if you have questions or comments regarding this project

Sincerely,

WW ENGINEERING & SCIENCE
ENVIRONMENTAL SERVICES DIVISION

Christopher A. Miron
Project Engineer

Craig A. VandenBerge
Project Manager

cc: M. Lehar, Ohio EPA SWD
F. Bartman, U.S. EPA, Region V
L. Pugh, WWES
04003,32
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APPENDIX D
SUMMARY OF SOIL REMEDIAL ACTION LEVEL CALCULATIONS

Remedial action levels for soils at the Skinner Landfill site have been proposed based on
two criteria: risk-based criteria generated from the Baseline Risk Assessment and criteria
generated to protect ground water from contaminant leaching. These calculations were
performed to estimate the latter of these criteria. Soil concentrations which are protective
of ground water were estimated based on an assumption of equilibrium between
contaminated soils and ground water. Water/organic carbon partition coefficients (K^
were obtained from Determining Soil Response Action Levels Based on Potential
Pnntaipinflnt Migration to Ground Water A Compendium of Examples (U.S. EPA,
October 1989) or estimated from octanol/water partition coefficients (K^) obtained from
literature. A summary of the calculation procedure is as follows:

Where K^ values were not directly available from literature, octanol/water partition
coefficients were used to estimate K^ values according to the following equation
(Lyman, et al., 1990):

[(0.937) x logdC^)]- 0.006 (D

Where: K^. = organic carbon/water partition coefficient
(ug contaminant/g organic carbon)/(ug contaminant/mL solution); and

= octanol/water partition coefficient (unitless).

values were then used to estimate soil/water partition coefficients (KJ according to
the following equation:

Kd = (Koc)x(Coc) (2)

Where: K,, = soil/water partition coefficient
(mg contaminant/kg soil)/(mg contaminant/L solution); and
CQC = mass fraction of organic carbon in soils.

Values of €«. were determined for soils from the buried lagoon area from analytical work
performed during the Phase II RI. Analysis of twenty-three (23) samples from the buried
lagoon area yielded an average fixed carbon content of 3.58%.

Alternately, weight fraction of organic carbon could have been assumed based on
information presented in Evaluating Cover Systems for Solid and Hazardous Waste (U.S.
EPA, September 1982). This information predicts an organic carbon content of
approximately 4% in a silt loam soil.
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Values of Kd were then used to relate soil concentrations to ground water concentrations
according to the following equation:

Cs = (Kd) x (CJ (3)

Where: C, = Acceptable contaminant concentration in soil (mg/kg); and
Cw = Acceptable contaminant concentration in ground water (mg/L).

Proposed remedial response levels for ground water were used as Cw values in equation
(3) to estimate contaminant concentrations in soil which are protective of ground water.
These values were then compared to risk-based maximum acceptable contaminant levels
for soil. The more stringent of these two criteria was proposed as a remedial response
level. Where remedial response levels for soil were less than conventional detection
limits (0.001 mg/kg), detection limits were used as remedial response levels.
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TABLE DM
SKINNER LANDFILL

BURIED WASTE LAGOON CALCULATION DATA
Existing Boring/Well Elevation Data

II HI! lllSllrllll :
WL-01
WL-02
WL-03
WL-04
WL-05
WL-06
WL-07
WL-08
WL-09
WL-10
WL-11
WL-12
WL-13
WL-14
WL-15
WL-16
BL-01
BL-02
BL-03

II

9010.45
9064.52
9009.11
9038.05
8949.05
8960.48
8961.64
8960.16
8891.43
8908.94
8913.86
8916.74
8733.53
8835.67
8870.52
9150.85
8678.58
8798.78
8956.05

Ea« CM jy si Si
11131.07
11173.19
11232.67
11300.84
11119.26
11175.71
11223.43
11275.2
11120.94
11177.78
11224.15
11260.7
11045.65
11175.87
11224.73
11140.55
11144.85
1 1046.99
11017.85

ill 1

753.9
749.8
750.8
747.3
757.3
753.4
751.4
749.3
760.8
756

753.3
750.5
729.6
762.3
754.5
752.7
735

732.48
732.5
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TABLE m-1
SKINNER LANDFILL

BURIED WASTE LAGOON CALCULATION DATA
Risk Based Soil Volume Calculations (1 in 1,000,000 Risk Level)

Debris/Impacted Soil Elevation Data

ill1 ill

WL-01
WL-03
WL-05
WL-06
WL-07
WL-09
WL-10
WL-11
WL-13
WL-14

WL-15

BL-01
BL-02

IIIB&liil

9010.45
9009.11
8949.05
8960.48
8961.64
8891.43

8908.94

8913.86
8733.53
8835.67
8870.52
8678.58
8798.78

11 HI

11131.07
11232.67
11119.26
11175.71
11223.43
11120.94

11177.78
11224.15

11045.65

11175.87

11224.73

11144.85

11046.99

753.9
750.8

757.3
753.4

751.4

760.8

756

753.3

729.6

762.3

754.5

735

732.48

iSU*
19.5
17
26
17
19
25
22

22

33
27
22
10
5.5

llbpnlilS
734.4

733.8
730.3
736.4
732.4
735.8
734

731.3

696.6
735.3
732.5
725

726.98

lllllBlii

734.4

733.8
730.3
736.4
732.4
735.8

734

731.3

696.6
735.3
732.5
725

726.98

Sllblbft
6
6
18
11
10
8

10
6
7

6
16

20.5
38

1 liiUiii
728.4
727.8
712.3
725.4

722.4

727.8

724

725.3

689.6

729.3

716.5

704.5

688.98
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TABLE HI-1
SKINNER LANDFILL

BURIED WASTE LAGOON CALCULATION DATA
Risk Based Soil Volume Calculations (1 in 10,000 Risk Level)

Debris/Impacted Soil Elevation Data

^Coori

WL-03
WL-05
WL-07
WL-09
WL-10
WL-11
WL-14

WL-15

9009.11
8949.05
8961.64
8891.43
8908.94
8913.86
8835.67
8870.52

11232.67
11119.26
11223.43
11120.94
11177.78
11224.15

11175.87

11224.73

750.8

757.3
751.4

760.8
756

753.3

762.3
754.5

21

27
19
25
22
22
27
22

729.8

730.3
732.4
735.8
734

731.3
735.3

732.5

729.8

730.3
732.4
735.8
734

731.3
735.3
732.5

2

2

10

8
4

6

6
16

727.8
728.3

722.4

727.8
730

725.3

729.3
716.5
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TABLE HI-2
RISK-BASED VOLUME CALCULATIONS

FOR BURIED WASTE LAGOON SOILS

Table Description:

This table presents the calculated risk for each sample and the top and bottom elevations of the sampled
intervals. The calculated risks with a value greater than a specific risk level are shaded. The boxed
elevations indicate that above or below there exists a risk less than the risk in question. The elevations
are presented in Table HI-1, along with the surveyed grid coordinates for each boring.

iii Risk above 10e-4
| 732.5 ]Selected Surface Elevation and Bottom Elevation with < 10e-4 Risk
NS - No Sample Collected
RNC - Risk Not Calculated
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TABLE HI-2
RISK-BASED VOLUME CALCULATIONS

FOR BURIED WASTE LAGOON SOILS

' ? l i i l l i i l i i i i l i l i
WL-01 (1)

WL-03
WL-05
WL-06
WL-07
WL-09
WL-10
WL-11
WL-13
WL-14
WL-15

BL-01 (1)
BL-02 (1) (2)

732.4
731.8

I 728.4

730.3 |
729.8
728.3

tJOMB
729.4
730.4
729.8
726

727.3
691.6
731.3
718.5

725.4
728.4
727.8
724

725.3
689.6
729.3
716.5

726.5 I
723.98 722.48

725

7.60E-07

729.8
714.3
725.9
726.4

727.8
712.3
721.4
724.4

8.80E-07 723.8
NS
NS

721.8

NS
NS

9.30E-09

NS
NS

723.3 721.3

NS
NS
NS

NS
NS

| 724.4 | 722.4

1.70E-08
NS
NS

3.10E-07
NS
NS
NS

NS
NS

721.8

720.4

719.8

718.4

iiiiifiSsiii
714.5
718.98

713
717.48

711.5
713.98

710.5
710.98

704.5____J 703
708.98 707.48

jii Risk above 10e-6
| 732.5 | Selected Surface Elevation and Bottom Elevation with < 10e-6 Risk
NS - No Sample Collected
RNC - Risk Not Calculated

(1) Risks based on a review of single-constituent risks against 10e-6 risk levels (no risk calculated for this sample).
(2) Base of soils impacted to 10e-6 risk level is at elevation of 688.98 feet.
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Therm AH, inc.
Thermal Processing Systems

August 6, 1991

Ms. Barbara A. Schenk
WW Engineering and Science
Environmental Services Division
5555 Glenwood Hills Parkway S.E.
P.O. Box 874
Grand Rapids, MI 49588-0874

Subject: Mobile Rotary Kiln Incineration System

Dear Ms. Schenk:

We are pleased to provide a budget price for a complete, trailer
mounted rotary kiln incineration system to decontaminate up to 5
tons/hr of low heating value organic-containing soil, and in
addition, provide the capability to burn sludges, as well as
liquids containing PCBs.

The proposed system is designed to meet stringent air emission
demands and includes the following:

o Soils feed system consisting of multiple screw, live bottom
feeder; belt conveyor equipped with continuous monitoring belt
scale with feedback control circuit; twin screw, water-
jacketed feeder

o Refractory lined rotary kiln, 6.75' OD by 25' long, with
variable speed drive; 8 mm BTU/hr natural gas burner using
oxygen as the oxidant; burner control station; sludge lance
assembly; submerged quench drag chain conveyor for kiln ash

o Secondary combustion chamber, refractory lined, as designed
for two seconds gas residence time at 2200°F, assuring
adequate DRE for RCRA wastes; 12 mm BTU/hr high intensity
auxiliary burner to combust PCB liquid wastes as necessary in
addition to auxiliary gas fuel; burner train

o Flue gas tempering quench with Hastelloy downcomer and weir
assembly

o Adjustable throat venturi scrubber fabricated of Hastelloy;
separator tank

o Absorber condenser, cross flow design, fabricated of FRP

P.O. Box 1776 D Peapack, New Jersey 07977 D 908/234-1776 D FAX: 908/234-2941



Ms. B. A. Schenk
Page 2
August 6, 1991

o Water recirculation and treatment system consisting of pumps,
surge tank, agitators, dewatering equipment, reagent addition
equipment; required interconnecting PVC, CPVC, or FRP piping
and valves

o Two-stage ionized wet scrubber complete with air purge,
recycle pumps, recirculation tanks. Fabrication is of
FRP/CPVC with polypropylene packing, Haste Hoy electrode wires
and alloy 20 wetted plates. IWS ensures the necessary removal
efficiency for HC1 and particulate including heavy metals.

o Breeching, platforms, and structural steel as required

o ID fan and stack

o Trailers (2) for mounting kiln and SCC. (Each trailer has a
nominal 40-ton capacity.)

o Trailers (2) for mounting emission control equipment, IWS,
fan, and stack. (Each trailer has a 20-ton capacity.)

o Trailer (1) for mounting caustic tank, clarifier, filter
press, air compressor, recycle pumps (20-ton)

o Control trailer with MCC, control panel, CEM equipment,
computer (air ride suspension)

o CEM equipment including analyzers for 02 and CO, sample probe,
heated gas transport lines, sampling pumps

o Instrumentation and controls, including PLC and computer
network, including software; recording equipment

o Air compressor

o On-site service engineer for 100 days of start-up and
commissioning

•

o Three sets of installation, operating and maintenance manuals

o Interconnecting hoses, and cables

ThermAlinc.



Ms. B. A. Schenk
Pane 3
August 6, 1991

Utilities Required fApproximate)

o 230 KH, 460 volt, 3-phase, 60 Hertz

o Fresh water, based on 2200°F SCC: 20 GPM

o Oxygen: 200 to 450 SCFM, depending on soil quantity and
moisture content; kiln

o Natural Gas: 100 to 250 SCFM; kiln (Fuel for SCC depends
upon organic waste quantity and operating temperature, as well
as combustion gases from kiln.)

Price and Delivery

The budget price for the ThermAll, Inc. trailer mounted, mobile
rotary kiln incineration system, to include but not limited to the
above equipment, is $3,450,000.00 (+/- 5%) . Please be advised that
this price is comparable to the installed cost of an equivalent
stationary system because it essentially includes all installation
work.

Delivery is 52 weeks. Setup time on site is approximately 3 to 5
days based on experience with other similar systems.

ThermAll,Inc. does not finance or lease incineration systems.
Leasing would have to be done through third-party financing.

It should be recognized that the kiln and the secondary combustion
chamber is the largest that can be mounted on trailers and comply
with most load limits. As such, the soils feed rate could vary
from 2 to 5 tons depending upon on-soil conditions and operating
temperature of the SCC.

We have included photographs of the same mobile system which we are
proposing here to give you a feel for its size and appearance.
This unit was built for Attwoods, Ltd. and was designed to meet
both U.S. EPA and RCRA standards as well as stringent T. A. Luft
(European) air emission standards. It is intended for use in soil
remediation projects in Europe and/or the U.S. If you would like
to see the unit, we would be happy to arrange your visit to our
assembly facility. However, please let us know as soon as possible
since the system is due to be delivered shortly and will not be
readily available thereafter.

ThermAHmc.
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We trust this is useful for your current requirements. Please
advise if we can be of further service.

Sincerely yours,

Robert J. Tidona
Sales Engineer

GFB/cl

Enclosures: Photographs

cc: Mr. George Fraunf elder, President
ThermAll , Inc .

ThermMinc.



OGDEN ENVIRONMENTAL
SERVICES, INC.
POST OFFICE BOX 85178 3550 GENERAL ATOMICS COURT ANOGDEN
SAN DIEGO, CALIFORNIA 92186-5178 SAN DIEGO, CALIFORNIA 92121 PROJECTS COMPANY

TEL: (619) 455-3045 FAX (6191455-4351

July 30, 1991
OES-CBC-BE-91-021

Ms. Barbara Schenk
WW Engineering and Science, Inc.
5555 Glenwood Hills Parkway SE
P.O. Box 874
Grand Rapids, MI 49588-0874

RE: Ogden Environmental Services Circulating Bed Combustor (CBC) Budget Estimate for
Skinner Landfill Site Remediation

Dear Ms. Schenk:

Thank you for your interest in OES' Transportable Circulating Bed Combustor. We are
pleased to provide you with a second budget estimate for the Skinner Landfill site, based on a
revised volume of 19,000 tons for on-site treatment of contaminated soils.

For purposes of this budget estimate, we have used the site and waste composition you
provided. For your application, one of our 36-in transportable CBCs could process the
estimated 19,000 tons of waste in 44 weeks at an estimated treatment cost of $3,840,000
($202/ton). The estimate does not include a permit or trial burn work, excavation, or ash
disposal (on-site ash disposal $10-$15/ton). We are experienced at various permit, excavation
and other associated work and we will quote this work if requested. The estimate does include
other operating and fixed costs as shown in our printout and is based on 80% operational
availability.

These estimates are provided for budgetary purposes only and do not represent a
commitment by Ogden Environmental Services; however, we will be glad to provide a firm
proposal upon your request. The price estimated is for a 1991 start of field work.

Specific information you have requested related to soils incineration is as follows:

• Cost/Capacity: Based on the soil quantity presented above, the OES 36-in CBC is
the most cost effective incineration system OES offers for this application.
Treatment time is calculated to include mobilization, incineration production and
demobilization and would be accomplished in slightly less than one year. We see no
reason to extend or adjust this time to one year.



Specific Requirements: Based on a 44-week duration of this project.

Spacial requirements: The 36-in CBC footprint is approximately 50 ft x 30 ft x 70
ft high. The plant area requirement is approximately 6 0 f t x 6 0 f t x 7 0 f t high,
which includes ancillary equipment.

. Site requirements (e.g.) foundations, operating weight: OES will construct a
concrete foundation for the CBC. The operating weight is 172 tons. This includes
the CBC and the control room, rack room, baghouse, analyzer building, air
compressor skid and air cooled heat exchanger.

. Feed quality requirements: The maximum particle size is one inch. OES will
crush particles, if necessary, to this size. The CBC can incinerate liquids, solids and
sludges and OES is experienced in designing de-watering systems. There is no
"maximum water content" limitation for the CBC.

. Fuel type and rate of consumption: Natural gas is the fuel most often used by the
CBC. The rate of natural gas consumption varies according to the BTU value of the
waste feed. For the low-Btu value waste at the Skinner site, natural gas requirements
are estimated at 24,000 Scf/week.

Fuel oil and diesel are alternate fuels that are used if natural gas is unavailable.

• Operation requirements and/or recommendations:

Electricity: 38,300 KW-hr/week @ 240 KW normal load and 95%
availability

Natural Gas (representative of potential extremes):
24,000 Scf/week if processing low-Btu waste
1,000 Scf/week if processing high-Btu waste (assumes 5%
idling time)

Limestone: application-specific

Sand: 500 Ib/wk

Air emission control devkes recommended and related utility requirements
(water consumption, etc.): The CBC emissions control system uses a baghouse to
trap particulates. Acid gases are removed in-situ. The CBC does not require the use
of a wet scrubber. Consequently, water requirements are very small and are not a
significant or separate utility expense.



• Provisions included with incineration system for cooling ash and any potential
services Ogden Environmental can offer for subsequent solidification of ash: The
CBC ash is fed through a water-cooled ash conveyor in a closed loop system. (See
the enclosed brochure, Circulating Bed Combustion, for a schematic of the CBC.)

Ash stabilization is a service Ogden offers as part of its total turnkey approach to site
remediation. When stabilization is not necessary, Ogden has returned clean soil to
the site as backfill.

• Fabrication and installation time for a system of this nature: Two CBC units are
already fabricated at our New Orleans, LA plant and OES would expect to deliver
and complete installation of one of our 36-in CBCs onsite within 120 days after
receipt of order.

Ogden's transportable CBC is specifically designed for on-site remediation. Its modular
sections are transported to the site aboard standard tractor trailers without the need for special
road permits. It can then be fully assembled and ready to operate in three to four weeks.

The Circulating Bed Combustion system is a dean and efficient incineration technology.
Rapid and complete combustion of waste feed and quick neutralization of acid gases within the
combustor eliminate the need for afterburners and add-on scrubbers. It has demonstrated the
ability to destroy hazardous solids, liquids, sludges, and soils to levels over 99.99% to levels
over 99.9999% for PCBs. The CBC is very effective in cleaning soils contaminated with PCB,
oil/grease, PCP/creosote, and town gas residues.

Each of Ogden's transportable CBC units has the capacity to process 100-150 tons of
waste per day. Currently there are two units in operation; one in a wildlife refuge in Alaska
burning PCB-contaminated soil and another in California burning hydrocarbon contaminated soil.
Two additional units are available. We have attached a package of information which describes
our work and the CBC units.

Ogden Environmental Services, Inc. is listed on the U.S. EPA Qualified Bidders List
(QBL), Specification No. PQOPS-TQS-89-TIS1, for Transportable Incineration Systems used
in the thermal treatment of hazardous wastes at Superfund Sites. In addition, we have Toxic
Substances Control Act (TSCA) permits, applicable in all 10 EPA regions, for our transportable
CBCs that allow us to bum soil contaminated with PCB.

We understand that this project is in the Feasibility Study stage and that we are providing
this budgetary information so that you can forward it to the U.S. EPA in anticipation of the
ROD to be signed by EPA.



Please advise us of the anticipated ROD date and whether tl.e ROD is expected to include
on-site incineration as a cleanup method. If you have any additional questions, please call me
at (800) 876-4336. We look forward to further communication on the benefits of Ogden's CBC
for this application.

Sincerely,

Sherin A. Sexton
Marketing Sales Coordinator

SAS/kc
Enclosure

cc: D. Young



OES BUSINESS CONFIDENTIAL

OGOEN ENVIRONMENTAL SERVICES, INC. CLIENT: SITE LOCATION: 07/30/91 DATE
P.O. BOX 85178 TIME
SAN DIEGO, CALIFORNIA 92186-5178 UU Engineering I Science Skinner Landfill

5555 Glenwood Hills Pkwy SE Uest Chester, OH 44 SELC #
COST t SCHEDULE ESTIMATING SYSTEM Grand Rapids, MI 49588-0874 BE NO.
SOIL REMEDIATION BUDGET ESTIMATING METHOD 91-021

WASTE CHARACTERISTICS

UASTE INVENTORY: 19,000 TONS
X ORGANIC IN UASTE: 2X
X WATER IN UASTE: 10X

EXCAVATION

FROM 00-15 FT DEEP 0 TONS
FROM 16-30 FT DEEP 0
FROM 31-50 FT DEEP 0

TOTAL EXCAVATION 0 TONS

ASH DISPOSAL

MUNICIPAL LANDFILL: 0 TONS
CLASS 1 LANDFILL: 0 TONS
AVER HAUL DISTANCE: 0 MILES

HEALTH * SAFETY (A»1,S*2,

OSHA PROTECTION LEVEL? C
HOW MANY IN SUITS 7 7 EMPLOYEES
HOW MANY MED EXAMS 7 17 EMPLOYEES
FULL TIME HtS TECH 7 1 (Y»1.N«0)
THREE SHIFT COVERAGE? 0 (Y»1,N»0)

SECURITY GUARD ? 0 (Y«1,N*0>
THREE SHIFT COVERAGE? 0 (Y-1.N-0)

SOIL REMEDIATION
BUDGET ESTIMATE

TOTAL COST UNIT COST
(S) (*/TON)

PLANS, PERMITS 1,000,000 53
CBC MOB

SITE CHARAC-
TERIZATION 0 0

TRIAL BURN 0 0
INCINERATION 2,340,000 123
EXCAVATION t
DREDGING 0 0

ASH DISPOSAL 0 0
CBC DEMOB 500,000 26

* 3,840,000 S 202

TRIAL BURN

DURATION 0 WEEKS
SAMPLING t ANALYSIS 0 SETS OF

TRIPLICATE

SOLIDS HANDLING

MATERIAL HANDLERS 1 PER SHIFT
3 SHIFT COVERAGE? 1 (Y-1.N-0)
1 CY FE LOADERS 2 MACHINES
3 CY FE LOADERS 0 MACHINES
FORK LIFT TRUCK 0 MACHINES

LIQUIDS HANDLING

MATERIAL HANDLERS 0 PER SHIFT
3 SHIFT COVERAGE? 0 (Y«1,N«0)
FORK LIFT TRUCK 0 MACHINES

SITE CHARACTERIZATION

0 (Y-1.N-0)

SAMPLING I ANALYSIS

ONSITE CHEM LAB? 0 (Y»1,N*0)
FULL TIME CHEMIST? 0 (Y«1,N«0>
3 SHIFT COVERAGE? 0 (Y«1,N«0>

OES OUNED EQUIPMENT (NO. REO'D)

16" DIA CBC UNIT 0
36" DIA CBC UNIT 1
60" DIA CBC UNIT 0
104" DIA CBC UNIT 0
SOIL FEED EQUIPMENT 1
SOIL SCREENING EQUIPMENT 1
ASH HANDLING EQUIPMENT 1
LIQUID FEEDER 0
CRUSHER 0
MOBILE CHEN LAB 0
BELT PRESS 0

BUDGET (Release 3.3)
UPDATED: 7/91

ESTIMATE TYPE 1

(SELECT OPTION 1 OR 2)
1 * SOIL REMEDIATION
2 - FIXED SITE

FIXED SITE OPTIONS

(SELECT OPTION 1, 2, 3)
1 « SOIL REMEDIATION PROJECT
1 - OES OWNS AND OPERATES
2 • CLIENT OWNS, OES OPERATES
3 « CLIENT OWNS t OPERATES

FIXED SITE SWITCHES

(Yx1,N=0)
ONSITE PROJ MGR 0
SAMPLE t ANALYSIS 0
HEALTH t SAFETY 0
SOLIDS HANDLING 0
LIQUIDS HANDLING 0
ONLY 1 OPR PER SHIFT 1

SCHEDULE

Activity Weeks

PRE-M08 PLANS/PERMIT 4
ENGINEERING 0
PROCURE & MFC 0
SITE PREP 3
CBC ERECTION 3
CHECK OUT t START UP 3
TRIAL BURN 0
PRODUCTION 26
CBC DISASSEMBLY 3
SITE CLOSURE 2

TOTAL (WEEKS) 44

DREDGING I DEUATERING

REQUIRED? (Y«1,N-0) 0
QUANTITY (TONS) 0 TONS

1

OES BUSINESS CONFIDENTIAL
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ASEA BROWN BOVERI

April 3,1981

FAX: (616)942-6499

WWES

Attention: Ms: Barbara Schenk
Subject: ABB Raymond No. 14 Rotary Incinerator for Contaminated Soils

Dear Ms. Schenk:
Thank you for your Inquiry of March 19, 1891, regarding ABB Raymond Rotary
Incineration Equipment. We are pleased to provide this brief budgetary price and
description of the possible scope of supply.
The waste to be Incinerated is 200,000 tons of soil. For one (1) year operation at
7000 hrs/year, the kiln would be 18' O,D. by 50' long. The SCO would be 21'
O.D. by 60* long. For this preliminary stage we will use a two (2) year operating
schedule. The equipment described on vie following pages win be capable of
processing this quantity.
The price Is ±25%, and It Is for equipment only. We can provide supervision for
erection, start-up, and trial bum, if desired. The scope of supply includes the
pollution control, system fan, and flue gas stack, for which ABB Raymond can
accept the complete system responsible
The budget price for the equipment described Is $10,000,000.00 U.S. Delivery of
the equipment Is nine (9) to twelve (12) months after receiving approval drawings
and permission to proceed with fabrication and procurement.
We would tike to send additional information to you after you have had the
opportunity to review this letter. If you have questions, please contact this office.

Sincerely,

ABB RAYMOND
Combustion Engineering, Inc.

eds.
Senior Project Manager

ASY:s

ABB RAYMOND

OembutMen EnginMrif̂ . **. 860 WMrmto toed Itbpftow (708) 9714900
LM*. Hnoft a0632-4M Trim 8B71T22

Pan (708) trviore
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ABB RAYMOND

GENERAL DESCRIPTION AND SCOPE OF SUPPLY

1. Rotary Kiln Incinerator

The primary component in the solid waste incinerator subsystem Is the
variable speed rotary kiln. The kiin is designed to operate at temperature
typically from 1400 to 1800°F, and has a rated heat release of 75 MM
Btu/hr.
The kiln shall be driven by a pinion gear connected to an electric motor
through a multiple reduction parallel shaft speed reducer. The variability of
the kiln rotational speed permits a wide range of solids retention times In
the kiln.
A stationary inlet head is provided, which protrudes Into the feed end of the
kiln cylinder. The inlet head serves as a means of mounting the solid waste
feed system, waste combustion air Inlet, and auxiliary fuel burner.
The proposed rotary kiln is 14' O.D. x 40' long.

The kiln shall be refractory lined In the field with a brick lining consisting of
9" of minimum 60% Al firebrick.
The kiln Is complete with front and rear leak suppression seats, refractory
lined feed (inlet) head, common base mounted trunnion and thrust roll
assemblies and combustion air fan, clampers, and required ductwork.
A. Wasta Feed System (Preliminary)

The contaminated soil is introduced into the rotary Incinerator
through the inlet head by means of a hydraulic charge ram feeder.
However, after an opportunity to discuss this feature in greater detail
with you, the feed mechanism may have to be changed to direct
auger feeder.

B. Auxiliary Burner

An auxiliary #2 oil/natural gas fired burner shall be supplied and
mounted on the kiln inlet head. The purpose of this burner is to
supply heat to Initiate/maintain the combustion of waste materials
and maintain kiln operating temperatures. This burner will be
nominally rated at 75 MM Btu/hr.

The burner system comes with a complete burner management and
flame safety package.
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\BB RAYMOND
C. Ash Discharge Arrangement

A totally enclosed, wet ash drag conveyor is proposed to remove
the rotary kiln bottom ash and solids.

2. Secondary Combustion Chamber

All gaseous products of combustion from the rotary incinerator pass into
the vertical SCO. The purpose of the SCC is to provide a minimum of two
seconds residence time for the combustion gases In an excess air
environment, at a normal operating temperature of 1800 to 2000°F, with an
adequate amount of mixing. The SCC is 16' O.D. x 60' long. It is lined in
the field with 9" thick, 60% al. firebrick.
A. Auxiliary Burner

An auxiliary *2 oil/natural gas fired burner is supplied and mounted
in the afterburner. The purpose of this burner Is to preheat the
afterburner chamber up to the design operating temperature of
1800°F, prior to the introduction of wastes. The burner te nominally
rated at 55 MM Btu/hr.
The burner system comes with a complete burner management and
flame safety package.

B. Emergency Relief Stack

The outlet of a vertical SCC represents the end of the combustion
reaction end the highest point in the combustion system. Hence, it
represents an ideal location for the emergency stack. The
emergency stack, as Its name suggests, is used only in the event of
an emergency condition. Typlcaiemergency conditions that would
mandate use of the stack would be bss of electrical power,
hydraulic power loss, and loss of system draft.

3. Flue Gas Treatment System

A flue gas treatment system is supplied and designed to remove certain
flue gas constituents to allowable limits as set forth by ERA emissions
standards. Depending on the specific application, a wide range of flue gas
treatment strategies are available. The treatment system selected for this
application utilizes a "dry" approach to achieve the. aforementioned
emission standards.
An evaporative cooler, a spray chamber, and a reactor vessel are located
between the SCC outlet and the inlet to the baghouse. The spray chamber
insures that the temperature of the gases entering the reactor vessel do
not exceed 400-450°F. Hydrated time Is injected into the air stream In the
reactor vessel, where it neutralizes the acid gas components of the flue
gas.
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The baghouse used for paniculate collection is a pulse air jet
arranged for on-line cleaning. The baghouse is divided into individu
modules that can be taken off line for maintenance.
A rotary valve is provided at the discharge of the Individual baghouse
modules.
Jndyced Draft Fan

A radial blade, high pressure induced draft fan Is supplied to maintain
proper draft control in the incinerator system.
Vent Stack

A vent stack is provided for discharge of scrubbed flue gases to the
atmosphere. The stack is complete with test ports, platform, and ladder
access.

4. Instrqmantation and ConfrQls.

The nucleus of the proposed Incineration system instrumentation and
control package consists of state-of-the-art, electronic microprocessor
based control hardware with a software interface. This blend of hardware
and software is designed to meet the proposed system requirements as
well as having the capability to accommodate future changes or additions
to the system. Also, the instrumentation and control package complies with
the Industry standard manufacturing automation protocol (MAP)
requirements.

The system is composed of four (4) primary subsystems. These are:

System Communications Interface
Loop Controllers
Programmable Logic Controller
Personal Computer and Software
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VULCAN WASTE SYSTEMS, IIMC.

April 2, 1991

W.W. ENGINEERING & SCIENCE PARKWAY
P.O. BOX 874
GRAND RAPIDS, MI 49588-0874

SUBJECT: VULCAN CAPABILITIES AND EXPERIENCE

Dear Ms. Schenk:

Thank you for your interest in Vulcan, our equipment, experience,
and capabilities. Since 1849, we have been involved with all
aspects of pyreprocessing and materials processing equipment in
design, fabrication, manufacturing, installation, and start up.
Our past experience has lead us to our current capabilities to
not only include our products, but also systems responsibility,
special applications and a positive, creative approach to
fabrication and construction.

Per our telephone discussion, please find enclosed a number of
our brochures illustrating our products and systems including
lime, cement, rotary kilns, hazardous and non-hazardous mobile
incinerators and soil roasters which are designed to handle any
type of materials such as liquids, sludges, fumes, toxic
materials and contaminated soils. Our flexibility to the current
needs of the market allows us to meet special demands and
conditions of the customer including superfund cleanup sites. We
provide solutions to problems, not just furnish equipment.

With over 1100 operating kilns in the field, Vulcan offers the
finest response team in the industry offering , services in
realignment, grinding of tires, replacement of shell sections,
feeding systems, burner service, gears, pinions, and drives, just
to mention a few. Our customer service department can get you
back on-line in the shortest possible amount of time.
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Vulcan is a full service company offering permit processing,
engineering, project development and management, construction,
performance testing, and lease purchase financing. We provide
full operator training along with complete spare parts, service
and long term maintenance or operation contracts. Also, because
of our extensive system knowledge and due to ever-changing
environmental regulation compliance, Vulcan offers existing
system upgrades and rebuilds for any brand name to meet current
standards.

We would again like to emphasize that highly contaminated soils
with more than only hydrocarbons have to be processed with this
unit at temperatures between 1800 to 2000 deg. F. in the primary
chamber and 2200 deg. F. or more in the S.C.C.

The analysis given seems to require an incinerator with high
temperature destruction capability in both primary and secondary
chambers.

The processing cost from feed to ash removal and stack can be
between $200 and $500 a ton depending on type of feed, location
and other requirements. We would like to work with you and invite
you to come to Wilkes-Barre and see our fully assembled unit at
our staging site.

We trust this information meets your needs at this time and we
look forward to further discussing your particular needs in
detail. If we can be of any additional help, please contact us at
717-822-2161 or fax us at 717-823-3568. Hoping to hear from you
in the near future, we remain

Respectfully yours,

VULCAN WASTE SYSTEMS, INC.

<!X x/ '

arl Philistine

CP/bcm
Encl.



Surface Combustion Surface Combustion, Inc.
1700 Indian Wood Circle. P.O. Box 428

Maumee, OH 43537-0428
419/891-7150
Telex 286463

FAX 419/891-7151

March 26, 1991

Ms. Barbara Schank
W W ENGINEERING & SCIENCE, INC.
5555 Glenwood Hills Pkwy., S.E.
P.O. Box 874
Grand Rapids, HI 49588-0874

Dear Ms. Schenk:

Thank you for the call, facsimile summary of your problem and Interest 1n
Surface Combustion's hazardous waste equipment. I have attached a number of
brochures that Illustrate our furnace capability. Simply stated, Surface
Combustion designs and builds furnaces to meet the needs of difficult
problems such as yours.

The thermal device we would select 1n processing soil would be a continuous
unit such as, the rotary hearth or a rotary kiln depending on site specific
conditions. The system would have an afterburner and pollution abatement
system to compliment furnace operation. In my analysis, a 200 ton/day
operation Is anticipated. That type of operation translates to about 6
units 1n 6 month campaign or 3 units for a year campaign. A budgetary cost
on a unit basis 1s about $ 5 MM. Therefore, the 6 month campaign system has
a rough order of magnitude equipment cost about $ 30 MM. Obviously, 1f the
campaign Is extend capital Investment would be decreased.

We appreciate the opportunity to Input to your evaluation. At such time as
your client needs the problem defined and 1s looking for furnace suppliers,
please let me know.

Sincerely yours,

SURFACE COMBUSTION, INC.

/'{* O &«-^
V. R. Oalga
Director, Advanced Technology Sales

VRDrag

Enclosure



OGDEN ENVIRONMENTAL
SERVICES, INC.
POST OFFICE BOX 85178 3550 GENERAL ATOMICS COURT
SAN DIEGO, CALIFORNIA 92186-5178 SAN DIEGO, CALIFORNIA 92121 PROJECTS COMPANY

TEL: (6191 4t5-3C :5 FAX (619) 455--S351

March 22, 1991
OES-CBC-BE-91-006

Ms. Barbara Schenk
WW Engineering & Science
5555 Glenwood Hills Pkwy. SE
Grand Rapids, MI 49588-0874

Subject: Ogden Environmental Services Circulating Bed Combustor (CBC) -
Budget Estimate for Site Remediation

Dear Ms. Schenk:

Thank you for your interest in OES' Transportable Circulating Bed Combustor.
We are pleased to provide you with a budget estimate for on-site treatment of
soil.

For purposes of this budget estimate, we have used the site and waste
composition you provided. For your application, one of our 36" transportable
CBCs could process the estimated 200,000 tons of waste in 280 weeks at an
estimated treatment cost of $26,600,000 ($133/ton). The estimate does not
include a permit or trial burn work, excavation, or ash disposal (on-site ash
disposal $10-$15/ton). We are experienced at various permit, excavation and
other associated work and we will quote this work if requested. The estimate
does include other operating and fixed costs as shown in our printout and is
based on 85Z operational availability ( a proven value in long-term operations).

These estimates are provided for budgetary purposes only and do not
represent a commitment by Ogden Environmental Services; however, we will be glad
to provide a firm proposal upon your request.

The price estimated includes escalation to reflect a 1991 start of field
work. We have equipment available and would expect to place one of our 36" CBCs
on site approximately 120 days after receipt of order.

Ogden's transportable CBC is specifically designed for on-site remediation.
Its modular sections are transported to the site aboard standard tractor trailers
without the need for special road permits. It can then be fully assembled and
ready to operate in three to four weeks.



Ogden Envirormental Services, Inc. is listed on the U.S. EFA Qualified
Bidders List (QBL) , Specification No. PQOPS-TQS-89-TIS1, for Transportable
Incineration Systems used in the thermal treatment of hazardous wastes at
Superfund Sites. In addition, we have Toxic Substances Control Act (TSCA)
permits, applicable in all 10 EPA regions, for our transportable CBCs that allow
us to burn soil contaminated with PCB.

Ogden's turnkey remediation service features our Circulating Bed Combustion
System; a clean and efficient incineration technology. Rapid and complete
combustion of waste feed and quick neutralization of acid gases within the
combustor eliminate the need for afterburners and add-on scrubbers. It has
demonstrated the ability to destroy hazardous solids, liquids, sludges, and soils
to levels over 99.99X; to levels over 99.9999X for PCBs. The CBC is very
effective in cleaning soils contaminated with PCB, oil/grease, PCP/creosote and
town gas residues.

Each of Ogden's transportable CBC units has the capacity to process
100-150 tons of waste per day. Currently there are two units in operation;
one in a wildlife refuge in Alaska burning PCB- contaminated soil and another in
California burning hydrocarbon contaminated soil. Two additional units are
available. We have attached a package of information which describes our work
and the CBC units.

Thank you again for your interest in our site remediation capabilities.
If you have any questions, please call me at 1-800/876-4336.

Very truly years,,

Derrell T. Young
Regional Manager

DTYAc
Enclosures
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TABLE V-l

ESTIMATED CAPITAL COSTS FOR TREATMENT OF IMPACTED
GROUND WATER/LEACHATE VIA PHOTOCHEMICAL OXIDATION

iiiHM

Work Item Unit Estimated
Quantity

Material
Unit

Cost($)

Installation
Unit

Cost ($)

Total
Material
Cost($)

Total
Installation

Cost ($)
Installed
Cost ($)

UV Enhanced Oxidation System

Oxidation System (UV/Ozone/Peroxide)
(Includes oxidation reactor, oxidant
storage and metering, ozone generation,
and process controls)

Trtmnt. Building (20* x 20') & Foundations
(Includes related electrical and HVAC)

Electrical Installation

LS 183,000 9,800 183,000

LS

LS

13,000

5,000

14,000

7,500

13,000

5,000

9,800

14,000

7,500

192,800

27,000

12,500

KEY
LS = Lump Sum
KWhr = Kilowatt - Hour
HR = Hour
LB = Pound

Subtotals:

Shipping (5%):

$201,000

Total Installation Costs:
Engineering (10%)
Pilot-Scale Testing:
Construction Management (15%)
Contingencies (20%);_______

$31,300

m^tmm^immmm

$232^00

$10.100

$242,000
$24,200
$70,000
$36,300
$48,400

cam - 04003. ISV^kinnei^COSTSUM.XLS 4/9/92



TABLE V-2

ESTIMATED ANNUAL OPERATING COSTS FOR TREATMENT OF IMPACTED
GROUND WATER/L EACH ATE VIA PHOTOCHEMICAL OXIDATION

• • • • • • • ' • • :::::': • ' ! ; • •••• • • • • • • ' • ' ^ ' -:•:•:•:•:•:•:•:•:•:•:•:•:•: :':-:::-:';':::;:::;:;;;'-:;:-:-:-:;:':::-:::::: :::::;:: :• :• ! : '-:-: ;: : ;: ": •:•:•!•:• ;• •:•:•:•:•:': :• :-:':-:-:-t':::':':-:::-::::;::':':':":':':::':':':::-:':':':':-:':':-:-:-:;:;:;:' •: : : : : - : - ; : ' > ' > • ' • ' • • • ' • • ••:':::':: :•:•:•;•:•:•:•:•:• :•;•:•:•:•:•:•:•:•:•: •:•:•:•;•:•:•:•:• • : • : • : • : • : • : • ; • : • : • : • : - : • : • ; • : • : • : • : • : • : • : • : • : • : • : • : • ; : : ; : ; : > : : ! ; : • : • : :• ;•:•:•:;:;:;: •:•:•:•:•:•• •'• '''I'-i'-'''^-''-''-''''''''-''''' '•''•''•''•:•'.''.'•'.''.':'•'.'•:'•','•:''•'•'•'.•'.'','•''',''''•'•'•''•'•'•''• '•' • • : • ; • : • : • : • : • ; • : • : • : • ; •

Work Item

Electrical Power

Oxidant (Hydrogen Peroxide)

Labor for Operations and Maintenance

Equipment Maintenance/Replacement

Units

KWHr

LS

HR

LS

Units/Year

780,000

1

520

1

Unit Cost
($)

$0.08

$3,600

$40.00

$10,000

Subtotal:

Operating Contingency (20%):

Annual Cost
($)

$62,400

$3,600

$20,800

$10,000

$96,800

$19,400

;ii!i8$&iî

cam - 04003.15\c:\skinnei^)PCOSTS.XLS 4/8/92



TABLE V-3

ESTIMATED CAPITAL COSTS FOR TREATMENT OF IMPACTED
GROUND WATER/LEACHATE VIA ACTIVATED CARBON ADSORPTION

Projwt: Skinner LaadWI !!|!i!!!!!!!!!!!!!i!!j!!i!!li!!i!!!!j!!if^ Ml! lllillillM III!!
P«)j«t^»b«r; (M 3̂,15 lll|llil|||illlilllll|||iiil|||;||||lSll !!jl| 111

Work Item

Activated Carbon Adsorption System

Activated Carbon Adsorption System
(Includes dual 10,000 pound adsorbers
without carbon, valves, pre-piped and
skid-mounted)

Vessel Supports and Building (20* x 60')

Mechanical Installation

Electrical Installation

Unit

LS

LS

LS

LS

Estimated
Quantity

1

1

1

1

Material
Unit

Cost($)

70,000

32,500

5,000

500

Installation
Unit

Cost ($)

5,000

33,000

10,000

1,000

Total
Material
Cost($)

70,000

43,000

5,000

500

Total
Installation

Cost ($)

5,000

33,000

10,000

1,000

Installed
Cost ($)

75,000

76,000

15,̂ /J

1,500

Subtotals: $118,500 $49,000 $167,500

Shipping (5%):

Total Installation Costs:
Engineering (10%)
Construction Management (15%)
Contingencies (20%):

$5,900

$173,000
$17,300
$26,000
$34,600

iggiEiii^

cam - 04003.15\c:\skinneiVCOSTSUM.XLS 4/8/92



TABLE V-4

ESTIMATED ANNUAL OPERATING COSTS FOR TREATMENT OF IMPACTED
GROUND WATER/LEACHATE VIA ACTIVATED CARBON ADSORPTION

i$|ji|i|Ĵ

liiijiijiiiiiiiils
Work Item

Carbon Regeneration and Replacement

Labor for Operations and Maintenance

Equipment Maintenance/Replacement

Units

LB

HR

LS

Units/Year

40,000

832

1

Subtotal:

Operating Contingency (20%):

Unit Cost
($)

$1.00

$40.00

$2,500

?!«;;l;;;lj;!!;!;;;!;!;;;;;;j!i!;;j!j!i!!!

Annual Cost
($)

$40,000

$33,300

$2,500

$75,800

$15,200

mmmm

cam - 04003.15V:\»kinneiNOPCOSTS.XLS 4/8/92
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[^ ' BUTLER COUNT*
T^ SAMPLE DATE SEWER DISTRICT
•o ORDINANCE LIMITS

ro"> pH 5 . 5 - 9
r. TSS
!z TDS „»
^c BOD
£ COD

TKM 20
CN 0.100
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rr̂ CadKlu* 0.050
o"' Chromlun(tot) 2.820
(kl Chromlu«(6*) na
^ Copper 0.820
=e N- Iron nao Lead O.BOO
^ Mercury 0.003
!±j Nickel O.OSO
1^, Silver 0.200
m llflc

<:r 2) "n«" • not analyzed Cor.
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.WW Engineering & Science,
5555 GlenwOOd Hills Parkway SE • PO BOX 874 • Grand Rapids. Ml 49588-O874 • (616) 942-96OO. Fax 1616) 942-649P

April 23, 1991

Mr. James Hinchberger
County Sanitary Engineer
Butler County Department of Water and Sewer
130 High Street
Hamilton, OH 45011

RE: REQUEST FOR APPROVAL TO DISCHARGE: SKINNER LANDFILL SITE

Dear Mr. Hinchberger:

As we discussed in our telephone conversation of April 22, WW Engineering & Science
(WWES) is currently under contract with the United States Environmental Protection
Agency (U.S. EPA) to perform a Remedial Investigation and Feasibility Study (RI/FS)
for the Skinner Landfill site in West Chester, Ohio. The purpose of this letter is to open a
dialogue between the Butler County Department of Water and Sewer and WWES
regarding discharge of ground water from the site to the Butler County sanitary sewer.

Ground water on the Skinner Landfill site has been impacted by a number of organic and
inorganic contaminants. As pan of the site FS, WWES is investigating various methods
for treatment of this ground water, including on-site treatment and/or discharge to the
Butler County sanitary sewer.

In the initial portions of the FS, estimates were made of the ground water flow rate and
quality from a ground water collection system on the site. The ground water flow rate
from the site is estimated to average 50 gallons per minute (gpm). A summary of
expected ground water quality (untreated) in the proposed discharge is presented in the
attached table.

The proposed discharge would be generated by a ground water collection system
consisting of an interceptor trench and collection sump. Because of the nature of ground
water flow on the site, the flow rate of the proposed discharge is expected to vary, with
larger flows occurring during and immediately following precipitation events. The flow
rate of the discharge is expected to vary between 20 and 100 gpm. However, the actual

Grand Rapids. Ml Livonia. Ml Btoomingion. IN Columbus. OH Alien Park. Ml Monror. Ml Canion. OH Omaha, NE Lapeer. Ml

a member of Summii Environmental Group, inr
eid •: A c:\ARCSO4003\BUTLERCO (Q



Mr. James Hinchberger
April 23,1991
Page 2

flow rate will depend on the final collection system design. The proposed discharge
would be continuous (i.e., 24 hours per day), and is expected to decrease in flow (and
contaminant concentration) over time. The duration of the discharge from die site cannot
be readily predicted at this time.

It may be possible to modify die expected water quality via pretreatment to create a
discharge which is more acceptable to the Buder County Department of Water and
Sewer. If, however, no pretreatment would be required, die ground water would be
discharged direcdy.

A copy of die Buder County sewer use ordinance has been reviewed by WWES. Our
review did not interpret any language specifically prohibiting a discharge of this nature.
Because of die nature of die proposed discharge and die resulting lack of direcdy
applicable pretreatment standards, we believe that applications of tiiis nature would be
handled by die Buder County Department of Water and Sewer on a case-by-case basis.

Project schedule dictates diat die acceptability of ground water discharge to die Buder
County Department of Water and Sewer be determined on or before May 10,1991. We,
dierefore, ask that you give du's issue prompt consideration, and respond in an
expeditious fashion.

We thank you for your consideration in this matter.

Sincerely,

WW ENGINEERING & SCIENCE
ENVIRONMENTAL SERVICES DIVISION

Christopher A. Miron
Project Engineer

cc: S. Sullivan, U.S. EPA
M.Lehar,OEPA
L.Pugh,WWES
C. VandenBerge, WWES
04003, 32

ad •: A cNARCSMOOTOUTLERCO (C)



SKINNER LANDFILL
ESTIMATED COMPOSITE GROUND WATER QUALITY

••.•:•:•:•:•:•:••.••.'•:-•.••.••.'••.••.•:'••:'••'••.'•.•:'• '•:'-; : :'• '-:'•:•:••.•:•: :•:•:-:•:•:-:•:•: :•:•:•!•:•:::;:;:::;:;::;:;|:;:::;:::;:|;::;::::::;:;::: j;:; : :: ;::::-:;;"::: J:::̂ :;:;:::;::: i;?::;:::;:

IlliSlllIllI (ill! 111! Bl
::;;::::ConSlJtuem;:i::::^:: :0; \ ij :!;ii|||!!i; ;;ii;:!ili!:jiii!i!i!iii;iii|

Acetone „
AJdrin
Benzene
Benzo(b)Fluoranthrene
Benzoic Acid
Benzyl Alcohol
bis-(2 chloroethyO ether
bis-(2-chloroisopropyl) ether
bis-(2-ethylhexyl) phthalate
Carbon Disulfide
Chlordene
Chlorobenzene
Chloroe thane
Chloroform
Chlorophenol, 2-
Dichlorobenzene, 1,2-
Dichlorobenzene, 13-
Dichlorobenzene. 1,4-
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethylene. 1.2-trans
Dichloropropane, 1,2-
Diethylphthalaie
Ethyl Benzene
Heptachloronorborene. 1,23,4,5,7,7-
Hcxachlorobenzene
Hexachlorobu tadiene
Hexachlorocyclopentadiene
Methyl Butyl Ketone
Methyl Ethyl Ketone (MEK)
Methylene Chloride
Naphthalene
Phenanlhrene
Phenol
Tetrachloroethane, 1,1̂ -̂
Tetrachloroethylene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane, 1,1 -̂
Trichloroethylene
Vinyl Chloride
Xylene

p|&a | 1 1|
ijiiitijf nil
uat^ iii i iiiii

21
0^
87
20

190
20
29
20
21
8.0

0.06
7.1
16
10
20
20
20
20
13
12

9.3
20
20
7.5

0.11
0.24
0.1
0.1
14
15
21
19
20
20
7.0
6.9
9.0
6.7
8.7
9.1
14

7.2

I i;^i^;C:6n^tiKh:t/'feameterH:;i;0 i

Alkalinity (total)
Ammonia Nitrogen
Chloride
Nitrate/Nitrite
pH (Std. Units)
Sulfate
Phosphorous (total)
Aluminum
Antimony
Arsenic
Barium
Calcium
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Thallium
Vanadium .
Zinc
Cyanide

TOC
COD
BOD, 5-day

|;iJi:iJcip l̂e%|i|;|i||i|;|!
ipiCpiiicentratibh:::;i:i;i;!;i;;i;i:
l^l^i^^i^fMi:-

500.000
9,000

115.000
580

7
180
2.1
70
30
10

480
113,000

3.700
30

34,000
550

10
1.950

76.000
10
10
20
10

14,900
61,400
10,400

04003.15NCAM\POTW.XLS Pagcl 4/23/91



BUTLER COUNTY WATER
AND SEWER DEPARTMENT
BUTLER COUNTY ADMINISTRATIVE CENTER
130 HIGH STREET • HAMILTON! OHIO 45011
TELEPHONE: HAMILTON (513)887-3061 — MIDDLETOWN (313) 424-5351

FAX: 887-3777

IAME5 t HINCHKRGCR
County Sanitary Engineer

April 25, 1991

Ms. Peggy Daehn
Burgess & Niple, Limited
5085 Reed Road
Columbus, Ohio 43220

Pe: Pretreatment Requirements

Dear Ms. Daehn;

Submitted herewith is a request for permission to discharge to our Upper
Hill Creek WWTP, approximately 50 GPM, continuously, of contaminated
groundwater from the superfund site of the Skinner Landfill in Union
Township, Butler County, Ohio. Please review the table which lists the
anticipated composition of this wastewater and advise us as to whether this
discharge could be accepted by our facility, with or without pretreatment,
without adversely affecting our POTW or our ability to meet our NPDES
permit.

Respectfully submitted.

James L. Hinchberger, P.E.
County Sanitary Engineer

JLH/jp
Cd WWES, Christopher Miron

Deputy Sanitary Engineer, Mike Foley
Pretreatment Section, C. T. Hhiteman/James Parrott
File

Butler County Commissioners
Cale 1. lopdon Courmey E. Combs Henry C. Helton



31 l -Ki CO NU, p.c;

BUTLER COUNTY WATER
AND SEWER DEPARTMENT
BUTLER COUNTY ADMINISTRATIVE CENTER
130 HIGH STREET • HAMILTON! OHIO 45011
TELEPHONE: HAMILTON (513)887-3061 — MIDDLETOWN (513) 424-5351

FAX: 887-3777

May 9, 1991
JAMB L HINCHIERGER
County Sanitary Engineer

Mr. Christopher Miron
WW Engineering & Science
5555 Glenwood Hills Parkway S.E.
P. 0. Box 874
Grand Rapids, Michigan 49588-0874

Re: Skinner Landfill

Dear Mr. Miron:

Please be advised that we have reviewed your request of April 23, 1991,
regarding the proposed discharge of the groundwater pumped from under the
Skinner Landfill to the County's Upper Mill Creek Regional WNTP for
treatment and disposal.

Although we are anxious to have the environmental threats posed by this
landfill rectified, we can not accept the polluted groundwater for discharge
to our HWTP and the accompanying responsibility for the proper treatment and
removal of the various pollutants.

The reasons for this decision include the limited capacity currently
available in our treatment facility, the sensitivity of the biological mass,
the stringent discharge standards and the possible contamination of the
sludge which is land applied.

Respectfully yours,

James L. Hinchberger, P.E.
County Sanitary Engineer

JLH/ch

cc: Butler County Board of Commissioners
Deputy Sanitary Engineer - Michael J. Foley
Pretreatment Section - C. T, Nhitenan

- James A. Parrott
file

Butler County Commissioners
Cale L. lopdon Courtncy L Comb* Henry C Helton
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TABLE VH-1
SUMMARY OF ODOR TRESHOLDS AND PREDICTED IMPACTS AT THE FENCE

Compound

Methylene Choride
Acetone
Chloroform
1,2-Dichloroethan*
2-Butanone
1 , 1 , 1-Trichloroethane
Carbon Tetrachloride
1 , 2-D i ch I oropropane
Trichloroethene
1 , 1 ,2-Trichloroethane
Benzene
Tetrachloroethene
1 , 1 , 2 , 2 - Tet rach I oroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene( total)
Phenol
bis(2-Chloroethyl) Ether
1 , 3 -Oi chlorobenzene
1 ,4-Oichlorobenzene
Benzyl Alcohol
1 , 2-D i ch lorobenzene
2-Methylphenol
4-Methylphenol
Naphthalene
Phenanthrene
Hexach I orocyc I opentadi ene

Maximum
Concentration

in Water
(nan)

8196
19260
8196
8196
27456
8196
8196

13892.22
8196
8196
8196
8196
8196

254076
8196
8196
8196

364.722
274.566
1885.08
1475.28
364.722
770.424
364.722
364.722
4999.56
901.56
35242.8

One-hour
Unsealed
Max i nun

Short Term Impact (doubled)
Emissions Fence Line
(CHEMDAT7) Oig/m3)

6.31E-07
1.42E-07
6.50E-07
3.81E-07
2.12E-07
1.26E-06
1.67E-06
1.89E-13
9.09E-07
2.52E-07
7.55E-07
1.52E-06
1 .65E-07
2.51E-OS
5.61E-07
7.24E-07
7.01E-07
2.19E-10
1.01E-09
1.19E-07
7.65E-08
2.22E-10
1.19E-07
5.32E-10
1.64E-08
1.56E-07
4.45E-08
3.36E-06

3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180
3325180

Unsealed Scaled Lowest
Emission Maximum Odor
Rate In Impact (doubled) Threshold
Model Fence Line Found

(a/s/m3) (*g/mj) (*g/m3)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

2.10
0.47
2.16
1.27
0.70
4.19
5.55
0.00
3.02
0.84
2.51
5.05
0.55
88.46
1.87
2.41
2.33
0.00
0.00
0.40
0.25
0.00
0.40
0.00
0.05
0.52
0.15
11.17

2.000
1,000
12,500
15,800
14,000
50,120
10,000
235,000
12,590

none found
516

34,600
20,000

63
250
400
63
13

87,750
120
120

11,100
120

0.16
0.16

2
55

1,680

Underlined predicted impact exceeds the lowest odor threshold



TABLE VH-2
SUMM/RY OF ODOR TRESHOLDS AND PREDICTED IMPACTS AT THE RESIDENCES

Confound

Methylene Choride
Acetone
Chloroform
1,2-Dichloroethane
2-Butanooe
1 , 1 , 1 -Trich loroethane
Carbon Tetrachloride
1 , 2-D i ch I oropropane
Trichloroethene
1,1,2-Trichloroethane
Benzene
Tet rach I oroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene(total)
Phenol
bis(2-Chloroethyl) Ether
1 , 3-D i ch lorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1 , 2 - D i ch I orobenzene
2-Hethylphenol
4 -Methyl phenol
Naphthalene
Phenanthrene
Hexach lorocyc I opentadi ene

Maxinun
Concentration

in Water
(Don)

8196
19260
8196
8196
27456
8196
8196

13892.22
8196
8196
8196
8196
8196

254076
8196
8196
8196

364.722
274.566
1885.08
1475.28
364.722
770.424
364.722
364.722
4999.56
901.56
35242.8

One-hour
Unsealed
Maxinun

Short Term Impact (doubled)
Emissions Residence
CCHEMOAT7) (ftg/m3)

6.31E-07
1.42E-07
6.50E-07
3.81E-07
2.12E-07
1.26E-06
1.67E-06
1.89E-13
9.09E-07
2.52E-07
7.55E-07
1.52E-06
1.65E-07
2.51E-05
5.61E-07
7.24E-07
7.01E-07
2.19E-10
1.01E-09
1.19E-07
7.65E-08
2.22E-10
1.19E-07
5.32E-10
1.64E-08
1.56E-07
4.45E-08
3.36E-06

1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030
1620030

Unsealed Scaled Lowest
Emission Max i nun Odor
Rate In Impact (doubled) Threshold
Model Residence Found
(g/s/m1) (iia/ms) (na/m3)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0

1.02
0.23
1.05
0.62
0.34
2.04
2.71
0.00
1.47
0.41
1.22
2.46
0.27
40.66
0.91
1.17
1.14
0.00
0.00
0.19
0.12
0.00
0.19
0.00
0.03
0.25
0.07
5.44

2,000
1,000
12,500
15,800
14,000
50,120
10,000
235,000
12,590

none found
516

34,600
20,000

63
250
400
63
13

87,750
120
120

11,100
120

0.16
0.16

2
55

1,680



TABLE VH-3
SUMMARY OF ODOR "TOEHOLDS AND PREDICTED IMPACTS AT THE SCHOOL

Compound

Methylene Choride
Acetone
Chloroform
1,2-Dichloroethane
2-Butanone
1 , 1 , 1 -Trich loroethane
Carbon Tetrachloride
1,2-Oichloropropane
Trich loroethene
1 , 1 ,2-Trich loroethane
Benzene
Tetrach loroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Xylene<total)
Phenol
bis(Z-Chloroethyl) Ether
1 , 3-D i ch lorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 , 2-0 i ch I orobenzene
Z-Methylphenol
4-Methylphenol
Naphthalene
Phenanthrene
Hexach 1 or ocyc I opentadi ene

Maximum
Concentration

in Water
(Dm)

8196
19260
8196
8196
27456
8196
8196

13892.22
8196
8196
8196
8196
8196

254076
8196
8196
8196

364.722
274.566
1885.08
1475.28
364.722
770.424
364.722
364.722
4999.56
901.56
35242.8

Short Term
Emissions
(CHEHDAT7)

6.31E-07
1 .42E-07
6.50E-07
3.81E-07
2.12E-07
1.26E-06
1.67E-06
1.89E-13
9.09E-07
2.52E-07
7.55E-07
1.52E-06
1.65E-07
2.51E-05
5.61E-07
7.24E-07
7.01E-07
2.19E-10
1.01E-09
1.19E-07
7.65E-08
2.22E-10
1.19E-07
5.32E-10
1.64E-08
1.56E-07
4.45E-08
3.36E-06

One- hour
Unsealed Unsealed
Maximum Emission

Impact (doubled) Rate In
School Model
(tta/m3) (a/s/m3)

301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2
301713.2

1.0
.0
.0
.0
.0
.0
.0
.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Scaled Lowest
Maximum Odor

Impact (doubled) Threshold
School Found
(ftg/m3) (iia/m3)

0.190
0.043
0.196
0.115
0.064
0.380
0.504
0.000
0.274
0.076
0.228
0.459
0.050
7.573
0.169
0.218
0.212

0.00007
0.000
0.036
0.023

0.00007
0.036

0.00016
0.005
0.047
0.013
1.014

2,000
1,000
12,500
15,800
14,000
50,120
10,000
235,000
12,590

none found
516

34,600
20,000

63
250
400
63
13

87,750
120
120

11,100
120

0.16
0.16

2
55

1,680



TABLE VH-4
SKINNER LANDFILL

HEALTH IMPACTS EMISSIONS DERIVATION

COMPOUND

Methylene Choride
Acetone
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
1 , 1 ,2-Trichloroethane
Benzene
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Xylene(total)
Phenol
bis(2-Chloroethyl) Ether
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 , 2-D i ch lorobenzene
2-Methylphenol
4-Methylphenol
Hexach I oroethane
Benzoic Acid
Naphthalene
2-Nethylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo( a ) Anth racene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo( b) F luoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno(1 ,2,3-cd)Perylene
Benzo(g,h,i)Perylene
beta-BHC
Heptachlor
Aldrin

LONG TERM
AVERAGE FRACTION
CONC. LOST
PPM (CNEMOAT7)

1613.549
2672.658
545.7613
1349.935
1743.014
743.4049
1234.823
609.7308
1373.785
2614.734
875.0394
813.1979
1317.628
254076

515.5159
1352.329
2695.548
285.9202
145.8046
655.9805
623.9621
200.8955
348.4963
210.8541
266.22

156.6772
6017.296
4870.337
1550.099
246.9848
241.1821
247.4528
241 .3656
218.3397
788.688
295.9617
364.772
254.076
232.641
364.722
156.2682
200.6364
526.1324
271.9048
172.3799
175.7296
181.0914
202.2765
209.3233
1167.59
1352.34
911.7542

0.220
0.021
0.227
0.113
0.022
0.440
0.579
0.001
0.317
0.088
0.264
0.529
0.058
0.283
0.196
0.253
0.245
0.002
0.011
0.181
0.148
0.002
0.181
0.004
0.002
0.055
0.000
0.089
0.089
0.002
0.025
0.192
0.089
0.022
0.141
0.468
0.002
0.310
0.000
0.128
0.000
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.022
0.998
0.038

AREA
(m2)

9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29

DEPTH
(cm)

304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8

LOADING
(3/cc)

0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735

EMISSION
RATECa/s/m2)

1.88E-06
2.98E-07
6.57E-07
8.09E-07
2.03E-07
1.73E-06
3.79E-06
3.23E-09
2.31E-06
1.22E-06
1.22E-06
2.28E-06
4.05E-07
3.81E-04
5.36E-07
1.81E-06
3.50E-06
3.03E-09
8.50E-09
6.29E-07
4.90E-07
2.13E-09
3.34E-07
4.47E-09
2.82E-09
4.57E-08
O.OOE+00
2.30E-06
7.31E-07
2.62E-09
3.20E-08
2.52E-07
1.14E-07
2.55E-08
5.90E-07
7.34E-07
3.87E-09
4.18E-07
O.OOE+00
2.47E-07
O.OOE+00
O.OOE+00
2.79E-09
1.44E-09
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00
1.36E-07
7.15E-06
1.84E-07



TABLE VH-4 (Continued)
SKINNER LANDFILL

HEALTH IMPACTS EMISSIONS DERIVATION

COMPOUND
Dieldrin
4, 4 '-ODD
4, 4' -DOT
Endrin Ketone
gamm-Chlordane
Arochlor-1248
Arochlor-1260
Hexach I orobenzene
Hexachlorocyclopentadiene
Hexach I orobutad i ene
Octach 1 orocyc I opentene
Heptachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA COD
Total PENTA COD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

LONG TERM
AVERAGE FRACTION
CONC. LOST
PPM (CHEMDAT7)

1083.008
1527.063
1527.063
2631.032
924.1211
1469.803
2612.663
14752.8
35242.8
5737.2
188508
204900
9835.2

1.68E-05
3.43E-05
6.14E-05
6.95E-05
0.000467
0.00315
1.57E-05
0.00223
0.0019
O.OQ875
0.0154
0.00857

0.023
0.321
0.321
0.070
0.006
0.078
0.078
0.073
0.273
0.532
0.273
0.006
0.006
0.080
0.080
0.080
0.080
0.080
0.080
0.040
0.040
0.040
0.040
0.040
0.040

AREA
<m2)
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29

DEPTH
(cm)
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8
304.8

LOADING
(a/cc)
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735
0.2735

EMISSION
RATEfa/s/m2)
1.32E-07
2.60E-06
2.60E-06
9.76E-07
2.94E-08
6.08E-07
1.08E-06
5.71E-06
5.10E-05
1.62E-05
2.73E-04
6.52E-06
3.13E-07
7.12E-15
1.45E-14
2.60E-14
2.95E-14
1.98E-13
1.34E-12
3.33E-15
4.73E-13
4.03E-13
1.86E-12
3.27E-12
1.82E-12



TABLE VH-5
SKINNER LANDFILL

SUMMARY OF HEALTH IMPACTS

COMPOUND

Methylene Choride
Acetone
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethan*
Carbon Tetrachloride
1 , 2-0 i ch I oropropane
Trichloroethene
1 , 1 ,2-Trichloroethane
Benzene
Tet rach I oroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Xylene(total)
Phenol
bis(2-Chloroethyl) Ether
1 , 3-0 i ch 1 orobenzene
1 , 4-D i ch I orobenzene
Benzyl Alcohol
1,2-Di Chlorobenzene
2-Hethylphenol
4-Nethylphenol
Hexach I oroethane
Benzoi c Acid
Naphthalene
2-Hethylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
BenzoC a) Anthracene
Chrysene
bis(2-Ethylhexyl ) Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
BenzoC k ) F I uoranthene
Benzo(a)Pyrene
Indenod ,2,3-cd)Perylene

EMISSION
EMISSION RATE IN
RATE ISCST

(fl/S/M2) (a/3/B2)

1.88E-06 1.0
2.98E-07 1.0
6.57E-07 1.0
8.09E-07 1.0
2.03E-07 1.0
1.73E-06 1.0
3.79E-06 1.0
3.23E-09 1.0
2.31E-06 1.0
1.22E-06 1.0
1.22E-06 1.0
2.28E-06 1.0
4.05E-07 1.0
3.81E-04 1.0
5.36E-07 1.0
1.81E-06 1.0
3.50E-06 1.0
3.03E-09 1.0
8.50E-09
6.29E-07
4.90E-07
2.13E-09
3.34E-07
4.47E-09
2.82E-09
4.57E-08
O.OOE+00
2.30E-06
7.31E-07
2.62E-09
3.20E-08
2.52E-07
1.14E-07
2.S5E-08
5.90E-07
7.34E-07
3.87E-09
4.18E-07
O.OOE+00
2.47E-07
O.OOE+00
O.OOE+00
2.79E-09
1.44E-09
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

UNSCALED
MAXIMUM
PROPERTY

LINE IMPACT
(*g/m*)

20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6

UNSCALED
MAXIMUM
IMPACT

AT SCHOOL
(KQ/n1)

870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0

UNSCALED
HIGHEST

IMPACTS AT
A RESIDENCE
(aa/in3)

3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6

SCALED
MAXIMUM
PROPERTY

LINE
IMPACTS
(ftg/M*)

3.82E-02
6.04E-03
1.33E-02
1.64E-02
4.13E-03
3.52E-02
7.70E-02
6.57E-05
4.69E-02
2.48E-02
2.49E-02
4.63E-02
8.23E-03
7.74E+00
1.09E-02
3.68E-02
7.11E-02
6.16E-05
1.73E-04
1.2BE-02
9.95E-03
4.33E-05
6.79E-03
9.08E-05
5.73E-05
9.28E-04
O.OOE+00
4.67E-02
1.49E-02
5.32E-05
6.49E-04
5.12E-03
2.31E-03
5.17E-04
1.20E-02
1.49E-02
7.86E-05
8.48E-03
O.OOE+00
5.03E-03
O.OOE+00
O.OOE+00
5.67E-05
2.93E-05
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

SCALED
MAXIMUM
IMPACT

AT SCHOOL
(M/m3)

1.64E-03
2.59E-04
5.71E-04
7.04E-04
1.77E-04
1.51E-03
3.30E-03
2.81E-06
2.01E-03
1.06E-03
1.07E-03
1.98E-03
3.52E-04
3.32E-01
4.66E-04
1.58E-03
3.05E-03
2.64E-06
7.40E-06
5.48E-04
4.26E-04
1.85E-06
2.91E-04
3.89E-06
2.46E-06
3.97E-05
O.OOE+00
2.00E-03
6.36E-04
2.28E-06
2.78E-05
2.19E-04
9.91E-05
2.22E-05
5.13E-04
6.39E-04
3.36E-06
3.63E-04
O.OOE+00
2.15E-04
O.OOE+00
O.OOE+00
2.43E-06
1.25E-06
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00

SCALED
MAXIMUM
IMPACT AT

A RESIDENCE
(ftg/m1)

6.78E-03
1.07E-03
2.37E-03
2.91E-03
7.32E-04
6.25E-03
1.37E-02
1.16E-05
8.32E-03
4.39E-03
4.41E-03
8.22E-03
1.46E-03
1 .37E+00
1.93E-03
6.53E-03
1.26E-02
1.09E-05
3.06E-05
2.27E-03
1.76E-03
7.67E-06
1.20E-03
1.61E-05
1.02E-05
1.65E-04
O.OOE+00
8.28E-03
2.63E-03
9.43E-06
1.15E-04
9.07E-04
4.10E-04
9.17E-05
2.12E-03
2.65E-03
1.39E-05
1.50E-03
O.OOE+00
8.92E-04
O.OOE+00
O.OOE+00
1.00E-05
5.19E-06
O.OOE+00
O.OOE+00
O.OOE+00
O.OOE+00



TABLE \H-5 (Continued)
JKINNER LANDFILL

SUMMARY OF HEALTH IMPACTS

CGMPOUNO
Benzo(g,h, i )Perylene
beta-BHC
Heptachlor
Aldrin
Dieldrin
4, 4' -000
4,4'-DDT
Endrin Ketone
ganma-Chlordane
Arochlor-1248
Arochlor-1260
Hexach I orobenzene
Hexach I orocyc I opentadi ene
Hexach 1 orobutadi ene
Octach 1 orocyc I opent ene
Heptach I oronorborene
Chlordene
2,3,7,8-TCDO
Total TETRA COD
Total PENTA COD
Total HEXA COD
Total HEPTA COD
Total OCTA COD
2,3.7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA COF
Total HEPTA CDF
Total OCTA CDF

E
EMISSION
RATE

(fl/s/m2)
O.OOE+00
1.36E-07
7.15E-06
1.84E-07
1.32E-07
2.60E-06
2.60E-06
9.76E-07
2.94E-08
6.08E-07
1.08E-06
5.71E-06
5.10E-05
1.62E-05
2.73E-04
6.52E-06
3.13E-07
7.12E-15
1.45E-14
2.60E-14
2.95E-14
1.98E-13
1.34E-12
3.33E-15
4.73E-13
4.03E-13
1.86E-12
3.27E-12
1.82E-12

MISSION
RATE IN
ISCST
(a/s/W2)

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0
.0
.0
.0
.0
.0
.0
.0

UMSCALED
MAXIMUM
PROPERTY

LINE IMPACT
(fta/m*)
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.
20316.
20316.
20316.
20316.
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6
20316.6

UNSCALED
MAXIMUM
IMPACT

AT SCHOOL
(Jig/in*)
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0
870.0

UNSCALED
HIGHEST

IMPACTS AT
A RESIDENCE
(aa/m3)
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6
3602.6

SCALED
MAXIMUM
PROPERTY

LINE
IMPACTS
(aa/m>)
O.OOE+00
2.77E-03
1.45E-01
3.73E-03
2.68E-03
5.28E-02
5.28E-02
1.98E-02
5.97E-04
1.23E-02
2.19E-02
1.16E-01
1.04E+00
3.29E-01
5.54E+00
1.32E-01
6.36E-03
1.45E-10
2.96E-10
5.29E-10
5.99E-10
4.02E-09
2.71E-08
6.76E-11
9.61E-09
8.19E-09
3.77E-08
6.63E-08
3.69E-08

SCALED
MAXIMUM
IMPACT

AT SCHOOL
(Aa/m3)
O.OOE+00
1.18E-04
6.22E-03
1.60E-04
1.15E-04
2.26E-03
2.26E-03
6.49E-04
2.56E-05
5.29E-04
9.40E-04
4.97E-03
4.44E-02
1.41E-02
2.37E-01
5.67E-03
2.72E-04
6.20E-12
1.27E-11
2.27E-11
2.56E-11
1.72E-10
1.16E-09
2.90E-12
4.11E-10
3.51E-10
1.61E-09
2.84E-09
1.58E-09

SCALED
MAXIMUM
IMPACT AT

A RESIDENCE
(aa/m3)
O.OOE+00
4.91E-04
2.58E-02
6.62E-04
4.76E-04
9.36E-03
9.36E-03
3.52E-03
1.06E-04
2.19E-03
3.89E-03
2.06E-02
1.84E-01
5.83E-02
9.83E-01
2.35E-02
1.13E-03
2.57E-11
5.24E-11
9.38E-11
1.06E-10
7.14E-10
4.81E-09
1.20E-11
1.70E-09
1.45E-09
6.68E-09
1.18E-08
6.55E-09



CHEMDAT7 INPUT PARAMETERS

C H E M D A T 7 SHORT TERM EMISSION RATES

LAND TREATMENT MODEL DATA

L,Loading (g oil/cc soil) 0.2735
Concentration in oil(ppmw) 0
1,Depth of tilling (cm) 304.804
Total porosity 0.3
Air Porosity(0 if unknown) 0.178
MW oil 18
For aqueous waste, enter 1 1
Time of calc. (days) 14
For biodegradation,enter 1 0
Temperature (Deg. C) 18.1
Wind Speed (m/s) 3.81
Area (m2) 9.29

C H E M D A T 7 LONG TERM TOTAL EMISSIONS

LAND TREATMENT MODEL DATA

L,Loading (g oil/cc soil) 0.2735
Concentration in oil(ppmw) 0
1,Depth of tilling (cm) 304.804
Total porosity 0.3
Air Porosity(0 if unknown) 0.178
MW oil 18
For aqueous waste, enter 1 1
Time of calc. (days) 182
For biodegradation,enter 1 0
Temperature (Deg. C) 18.1
Wind Speed (m/s) 3.81
Area (m2) 9.29



COMPOUND NAME

LANDTREATMENT EMISSION RATES (g/cm2-s)
TIME (hours)

0.25 1 4 ^2 48

ACETONE
BENZENE
BENZYL ALCOHOL
BIS (2-CHLOROETHYL) ETHER
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROFORM
DICHLOROBENZENE(1,3) (-m)
DICHLOROBENZENE(1,4) (-p)
DICHLOROETHANE (1,2)
DICHLOROPROPANE (1,2)
ETHYLBENZENE
METHYLENE CHLORIDE
PHENOL
TETRACHLOROETHANE (1,1,2,2
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHANE (1,1,1)
TRICHLOROETHANE (1,1,2)
XYLENE(-o)
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZOIC ACID
BENZO (A) ANTHRACENE
BENZO (A) PYRENE
BENZO (k) FLUORANTHENE
BIS (2 - ETHYLHEXYL) PHTHALAT
CHRYSENE
DIMETHYL PHTHALATE
FLUORANTHENE
FLUORENE
HEPTACHLOR
HEXACHLOROETHANE
INDENO (1,2,3- cd) - PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE
ALDRIN
BUTYL BENZYL PHTHALATE
CHLORDANE
CRESOL(-o)
CRESOL(-p)
DOT
DIELDRIN
HEXACHLOROBENZENE
HEXACHLOROBUTADIENE
HEXACHLOROCYCLOHEXANE (g-
HEXACHLOROCYCLOPENTADIENE
METHYL ETHYL KETONE
PCB 1260
TETRACHLORODIBENZOFURAN 2
TETRACHLORODIBENZO - p - DIOX
TRICHLOROETHYLENE

1.
7.
2.
1.
1.
5.
6.
1.
7.
3.
1.
7.
6.
2.
1.
1.
2.
1.
2.
7.
2.
3.
1.
5.
1.
2.
4.
2.
6.
1.
2.
2.
5.
3.
3.
1.
4.
3.
4.
1.
2.
5.
1.
3.
2.
3.
1.
0.
3.
2.
7.
1.
3.
9.

42E-07
55E-07
22E-10
01E-09
67E-06
61E-07
50E-07
19E-07
65E-08
81E-07
89E-13
24E-07
31E-07
19E-10
65E-07
52E-06
51E-05
26E-06
52E-07
01E-07
44E-08
18E-09
13E-07
58E-10
64E-12
19E-12
87E-13
82E-10
55E-13
95E-10
75E-08
08E-09
88E-05
31E-09
43E-16
56E-07
45E-08
75E-12
65E-09
64E-08
OOE-08
32E-10
.92E-10
04E-07
18E-08
77E-07
07E-06
OOE+00
36E-06
12E-07
39E-07
07E-15
20E-15
09E-07

7
3
1
5
8
2
3
5
3
1
1
3
3
1
8
7
1
6
1
3
1
1
5
3
1
1
4
1
5
1
1
1
2
1
3
7
2
3
2
8
1
2
1
1
1
1
5
0
1
1
3
5
1
4

.15E-08

.78E-07

.19E-10

.10E-10

.37E-07

.81E-07

.25E-07

.97E-08

.83E-08

.91E-07

.89E-13

.62E-07

.16E-07

.18E-10

.25E-08

.62E-07

.26E-05

.31E-07

.26E-07

.50E-07

.22E-08

.60E-09

.63E-08

.61E-10

.40E-12

.79E-12

.43E-13

.63E-10

.87E-13

.23E-10

.38E-08

.05E-09

.94E-05

.66E-09

.42E-16

.81E-08

.23E-08

.02E-12

.33E-09

.19E-09

.02E-08

.75E-10

.04E-10

.52E-07

.09E-08

.89E-07

.37E-07

.OOE+00

.68E-06

.07E-07

.70E-07

.38E-16

.60E-15

.55E-07

3
1
6
2
4
1
1
2
1
9
1
1
1
6
4
3
6
3
6
1
6
8
2
2
1
1
3
8
4
7
6
5
1
8
3
3
1
2
1
4
5
1
5
7
5
9
2
0
8
5
1
2
8
2

.58E-08

.89E-07

.17E-11

.57E-10

.19E-07

.40E-07

.63E-07

.99E-08

.91E-08

.54E-08

.89E-13

.81E-07

.58E-07

.12E-11

.13E-08

.81E-07

.29E-06

.15E-07

.31E-08

.75E-07

.12E-09

.01E-10

.82E-08

.12E-10

.08E-12

.32E-12

.76E-13

.83E-11

.86E-13

.07E-11

.89E-09

.25E-10

.47E-05

.29E-10

.40E-16

.91E-08

.HE-08

.17E-12

.17E-09

.10E-09

.14E-09

.40E-10

.45E-11

.60E-08

.48E-09

.44E-08

.68E-07

.OOE+00

.41E-07

.35E-08

.85E-07

.69E-16

.02E-16

.27E-07

2
1
3
1
2
8
9
1
1
5
1
1
9
3
2
2
3
1
3
1
3
4
1
1
8
9
3
5
3
4
3
3
8
4
3
2
6
1
6
2
2
8
3
4
3
5
1
0
4
3
1
1
4
1

.07E-

.09E-

.62E-

.48E-

.42E-

.11E-

.38E-

.72E-

.10E-

.51E-

.89E-

.05E-

.11E-

.59E-

.38E-

.20E-

.63E-

.82E-

.65E-

.01E-

.53E-

.63E-

.63E-

.32E-

.14E-

.46E-

.08E-

.29E-

.88E-

.36E-

.98E-

.03E-

.49E-

.79E-

.38E-

.26E-

08
07
11
10
07
08
08
08
08
08
13
07
08
11
08
07
06
07
08
07
09
10
08
10
13
13
13
11
13
11
09
10
06
10
16
08

.44E-09

.54E-

.73E-

.37E-

.98E-

.14E-

.21E-

.39E-

.16E-

.45E-

.55E-

12
10
09
09
11
11
08
09
08
07

. OOE+00

.85E-

.09E-

.07E-

.56E-

.63E-

.31E-

07
08
07
16
16
07

1.
5.
1.
7.
1.
4.
4.
8.
5.
2.
1.
5.
4.
1.
1.
1.
1.
9.
1.
5.
1.
2.
8.
6.
5.
5.
2.
2.
2.
2.
1.
1.
4.
2.
3.
1.
3.
9.
3.
1.
1.
4.
1.
2.
1.
2.
7.
0.
2.
1.
5.
7.
2.
6.

04E-08
46E-08
83E-11
44E-11
21E-07
06E-08
69E-08
62E-09
52E-09
76E-08
89E-13
23E-08
56E-08
81E-11
19E-08
10E-07
82E-06
HE-08
82E-08
06E-08
77E-09
32E-10
13E-09
98E-11
12E-13
69E-13
15E-13
71E-11
63E-13
28E-11
99E-09
52E-10
24E-06
39E-10
31E-16
13E-08
22E-09
12E-13
37E-10
18E-09
49E-09
09E-11
63E-11
19E-08
58E-09
73E-08
75E-08
OOE+00
43E-07
55E-08
35E-08
78E-17
32E-16
57E-08



LANDTREATMENT INTERMEDIATE TIME
FRACTION LOST 182 days

CONFOUND NAME AIR BIOL. AIR BIOL.

ACETONE 1.000 0.000 0.021 0.000
BENZENE 1.000 0.000 0.264 0.000
BENZYL ALCOHOL 1.000 0.000 0.002 0.000
BIS(2-CHLOROETHYL)ETHER 1.000 0.000 0.011 0.000
CARBON TETRACHLORIDE 1.000 0.000 0.579 0.000
CHLOROBENZENE 1.000 0.000 0.196 0.000
CHLOROFORM 1.000 0.000 0.227 0.000
DICHLOROBENZENE(1,3) (-m) 1.000 0.000 0.181 0.000
DICHLOROBENZENE(1,4) (-p) 1.000 0.000 0.148 0.000
DICHLOROETHANE(1,2) 1.000 0.000 0.133 0.000
DICHLOROPROPANE(1,2) 1.000 0.000 0.001 0.000
ETHYLBENZENE 1.000 0.000 0.253 0.000
METHYLENE CHLORIDE 1.000 0.000 0.220 0.000
PHENOL 1.000 0.000 0.002 0.000
TETRACHLOROETHANE(1,1,2,2 1.000 0.000 0.058 0.000
TETRACHLOROETHENE 1.000 0.000 0.529 0.000
TOLUENE 1.000 0.000 0.283 0.000
TRICHLOROETHANE(1,1,1) 1.000 0.000 0.440 0.000
TRICHLOROETHANE(1,1,2) 1.000 0.000 0.088 0.000
XYLENE(-o) 1.000 0.000 0.245 0.000
ACENAPHTHENE 1.000 0.000 0.192 0.000
ACENAPHTHYLENE 1.000 0.000 0.025 0.000
ANTHRACENE 1.000 0.000 0.468 0.000
BENZOIC ACID 1.000 0.000 0.000 0.000
BENZO(A)ANTHRACENE 1.000 0.000 0.000 0.000
BENZO(A)PYRENE 1.000 0.000 0.000 0.000
BENZO(Jc) FLUORANTHENE 1.000 0.000 0.000 0.000
BIS(2-ETHYLHEXYL)PHTHALAT 1.000 0.000 0.001 0.000
CHRYSENE 1.000 0.000 0.000 0.000
DIMETHYL PHTHALATE 1.000 0.000 0.002 0.000
FLUORANTHENE 1.000 0.000 0.310 0.000
FLUORENE 1.000 0.000 0.022 0.000
HEPTACHLOR 1.000 0.000 0.998 0.000
HEXACHLOROETHANE 1.000 0.000 0.055 0.000
INDENO(1,2,3-Cd)-PYRENE 1.000 0.000 0.000 0.000
NAPHTHALENE 1.000 0.000 0.089 0.000
PHENANTHRENE 1.000 0.000 0.141 0.000
PYRENE 1.000 0.000 0.000 0.000
ALDRIN 1.000 0.000 0.038 0.000
BUTYL BENZYL PHTHALATE 1.000 0.000 0.128 0.000
CHLORDANE 1.000 0.000 0.006 0.000
CRESOL(-o) 1.000 0.000 0.004 0.000
CRESOL(-p) 1.000 0.000 0.002 0.000
DOT 1.000 0.000 0.321 0.000
DIELDRIN 1.000 0.000 0.023 0.000
HEXACHLOROBENZENE 1.000 0.000 0.073 0.000
HEXACHLOROBUTADIENE 1.000 0.000 0.532 0.000
HEXACHLOROCYCLOHEXANE (g- 1.000 0.000 0.006 0.000
HEXACHLOROCYCLOPENTADIENE 1.000 0.000 0.273 0.000
METHYL ETHYL KETONE 1.000 0.000 0.022 0.000
PCB 1260 1.000 0.000 0.078 0.000
TETRACHLORODIBENZOFURAN 2 1.000 0.000 0.039 0.000
TETRACHLORODIBENZO-p-DIOX 1.000 0.000 0.080 0.000
TRICHLOROETHYLENE 1.000 0.000 0.317 0.000



*" SKINNER LANDFILL • UASTE LAGOON; MARCH - AUGUST 1986

ISCST (DATED 90346)
DATE & TIME OF THIS RUN - Tue 12-10-1991 ':48:53
INPUT FILE - SKINNER6.CTL
OUTPUT FILE - ISC1986.0UT



SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1986

CALCULATE (CONCENTRATION-1,DEPOSITION-2)
RECEPTOR GRID SYSTEM (RECTANGULAR-1 OR 3, POLAR=2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR-1,POLAR=2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO-0)
CALCULATIONS ARE WRITTEN TO TAPE (YES=1,NO=0)
LIST ALL INPUT DATA (NO=0,YES=1,MET DATA ALSO-2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:

HOURLY (YES-1,NO-0)
2-HOUR (YES-1,NO-0)
3-HOUR (YES-1,NO-0)
4-HOUR (YES-1,NO-0)
6-HOUR (YES-1,NO-0)
8-HOUR (YES-1,NO-0)
12-HOUR (YES-1,NO-0)
24-HOUR (YES-1,NO-0)

PRINT 'N'-DAY TABLE(S) (YES-1,NO-0)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISV(K):

DAILY TABLES (YES-1,NO-0)
HIGHEST & SECOND HIGHEST TABLES (YES-1,NO-0)
MAXIMUM 50 TABLES (YES-1,NO-0)

METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED-1,CARD-2)
RURAL-URBAN OPTION (RU.-O.UR. MODE 1-1,UR. MODE 2-2,UR. MODE 3-3)
WIND PROFILE EXPONENT VALUES (DEFAULTS-1,USER ENTERS-2,3)
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS-1,USER ENTERS-2,3)
SCALE EMISSION RATES FOR ALL SOURCES (NO-0,YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES-1,NO-2)
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,NO=1>
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES-1,NO-2)
CONCENTRATIONS DURING CALM PERIODS SET - 0 (YES*1,NO-2)
REG. DEFAULT OPTION CHOSEN (YES-1,NO-2)
TYPE OF POLLUTANT TO BE MODELLED (1-S02.2-OTHER)
DEBUG OPTION CHOSEN (YES=1,NO-2)
ABOVE GROUND (FLAGPOLE) RECEPTORS USED (YES-1,NO-0)

NUMBER OF INPUT SOURCES
NUMBER OF SOURCE GROUPS (=0,ALL SOURCES)
TIME PERIOD INTERVAL TO BE PRINTED (-O.ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES
NUMBER OF Y (THETA) GRID VALUES
NUMBER OF DISCRETE RECEPTORS
SOURCE EMISSION RATE UNITS CONVERSION FACTOR
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION
SURFACE STATION NO.
YEAR OF SURFACE DATA
UPPER AIR STATION NO.
YEAR OF UPPER AIR DATA
ALLOCATED DATA STORAGE
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN

iswd)
ISW(2)
ISU(3)
ISW(4)
ISW(5)
ISW(6)

ISW(7)
ISW(8)
ISW(9)
ISW(10)
iswdD
ISW(12)
ISW(13)
ISW(14)
ISW(15)

ISU(16)
ISU(17)
ISU(18)
ISW(19)
ISW(20)
ISW(21)
ISW(22)
ISW(23)
ISW(24)
ISW(25)
ISW(26)
ISW(27)
ISW(28)
ISW(29)
ISW(30)
ISW(31)

NSOURC
NGROUP
IPERD

NXPNTS
NYPNTS
NXWYPT

TK
ZR

I MET
DECAY

ISS
ISY
I US
IUY

LIMIT
MIMIT

= 1
= 1
= 1
= 0
= 0
= 1

- 1
= 0
= 0
- 0
- 0
= 1
= 0
= 0
= 1

= 0
- 1
- 1
= 1
- 0
- 1
= 1
= 0
= 1
= 1
= 2
= 1
= 2

2
= 2
= 1

= 20
= 1
= 0
= 0
= 0
= 49
=.10000E+07
- 10.00
= 9

METERS

-O.OOOOOOE+00
- 93814
- 86
- 13840
- 86
- 50000
- 6926

WORDS
WORDS



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986 ***

*** M6TEOROLOG1CAL DAYS TO BE PROCESSED ***

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 000000000
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0000000000

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0000000000

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

2.

1. -20.

*** NUMBER OF SOURCE NUMBERS REQUIRED TO DEFINE SOURCE GROUPS
(NSOGRP)

SOURCE NUMBERS DEFINING SOURCE GROUPS
(IDSOR)

UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES
(METERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

*** WIND PROFILE EXPONENTS

STABILITY
CATEGORY

A
B
C
D
E
F

WIND SPEED CATEGORY
1

.70000E-01

.70000E-01

.10000E+00

.15000E+00

.35000E+00

.55000E+00

2
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

3
.70000E-01
.700006-01
.10000E+00
.150006+00
.35000E-KH)
.550006+00

4
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.350006+00
.55000E+00

5
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00



*** SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1986

VERTICAL POTENTIAL TEMPERATURE GRADIENTS
(DEGREES KELVIN PER METER)

STABILITY
CATEGORY

A
B
C
D
E
F

1
OOOOOE+00
OOOOOE+00
OOOOOE+00
OOOOOE+00
20000E-01
35000E-01

WIND SPEED CATEGORY
2 3 4

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.20000E-01 .20000E-01 .20000E-01

.35000E-01 .35000E-01 .350006-01

*** X,Y COORDINATES OF DISCRETE RECEPTORS *>

5
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.200006-01
.350006-01

>*

6
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

(METERS)

50.0,
170.0,
230.0,
146.0,
-12.0,
209.0,
183.0,
-62.0,
558.0,
244.0,

207.0), (
326.0), (
165.0), (
15.0), (

-177.0), (
-107.0), (
105.0), (
211.0), (
-110.0), (
463.0), (

111.0,
220.0,
221.0.
104.0,
-62.0,
-229.0,
-168.0,
-12.0,
-610.0,
354.0,

204.0), (
323.0), (
114.0), {
-43.0), (
-163.0), (
-91.0), (
153.0), (
207.0), (
0.0). (
30.0). (

114.0,
251.0,
210.0,
56.0,

-105.0.
-221.0.
-165.0,
•90.0,
-488.0,
372.0,

255.0), (
312.0), (
66.0), (
-59.0), (
-140.0), (
-41.0), (
204.0), (
-191.0), (
91.0), (
354.0), (

117.0,
250.0,
201.0,
38.0,

-155.0,
-212.0,
-164.0,
-433.0,
-427.0,
415.0,

305.0), (
262.0), (
15.0), (
-99.0), (
-143.0), (
9.0), (

214.0), (
-256.0), (
146.0), (
73.0), (

119.0,
239.0,
198.0,
30.0,

-172.0,
-198.0,
-112.0,
-488.0,
-366.0,

329.0),
213.0),
-3.0),

-151.0),
-143.0),
58.0),
213.0),
-293.0),
244.0),



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986

ABOVE GROUND RECEPTOR HEIGHTS IN METERS *
* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - HGT. - X - - Y - HGT. - X - - Y - HGT.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000

111
119
251
230
201
104
30

-105
-209
-212
-168
-112
-90
-558
-427
354

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

204
329
312
165
15
-43

-151
-140
-107
9

153
213
-191
-110
146
30

.0

.0

.0

.0

.0

.0

.0 1

.0 1

.0 1

.0 1

.0

.0

.0

.0

.0

.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

114
170
250
221
198
56
-12

-155
-229
-198
-165
-62

-433
-610
-366
372

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986 ***

*** SOURCE DATA ***

EMISSION RATE TEMP. EXIT VEL.
TYPE=0,1 TYPE=0 TYPE*0

T U (GRAMS/SEC) (DEG.K); (M/SEC);
Y A NUMBER TYPE=2 BASE VERT.DIM HORZ.DIM DIAMETER

SOURCE P K PART. (GRAMS/SEC) X Y ELEV. HEIGHT TYPE=1 TYPE=1,2 TYPE=0
NUMBER E E CATS. *PER METER**2 (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)

1 2 0 0
2 2 0 0
3 2 0 0
4 2 0 0
5 2 0 0
6 2 0 0
7 2 0 0
8 2 0 0
9 2 0 0

10 2 0 0
11 2 0 0
12 2 0 0
13 2 0 0
14 2 0 0
15 2 0 0
16 2 0 0
17 2 0 0

^ 18 2 0 0
19 2 0 0
20 2 0 0

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (-1)
* CALM HOURS (-1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS («1)

LM HOURS (=1)
^_^XLM HOURS (»1)
* CALM HOURS (*1)
* CALM HOURS (*1)
* CALM HOURS (=1)
* CALM HOURS (*1)

0.10000E+01
0.10000E+01
0.10000E+01
0.10000E-H31
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01

FOR DAY 123 *
FOR DAY 124 *
FOR DAY 127 *
FOR DAY 131 *
FOR DAY 133 *
FOR DAY 136 *
FOR DAY 137 *
FOR DAY 141 *
FOR DAY 142 *
FOR DAY 143 *
FOR DAY 144 *
FOR DAY 147 *
FOR DAY 148 *
FOR DAY 149 *
FOR DAY 150 *
FOR DAY 151 *
FOR DAY 152 *
FOR DAY 154 *
FOR DAY 155 *
FOR DAY 164 *
FOR DAY 165 *
FOR DAY 169 *
FOR DAY 170 *
FOR DAY 172 *
FOR DAY 173 *
FOR DAY 177 *
FOR DAY 179 *

0
1
0
0
0
0
0
0
0
1
1
0
1
0
0
1
1
0
1
0
0
0
1
0
0
1
0

- .5
- .5
- .5
- .5
- .5
- .5
- .5
- .5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5

0 0 0
1 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 1 0
0 1 0
0 0 0
0 0 0
1 0 0
1 0 0
1 0 0
1 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 1 0
0 0 0
1 1 1
0 0 0
1 0 1
1 1 0
0 0 0

27.4
24.4
21.3
18.3
15.2
12.2
9.1
6.1
3.0
0.0

-3.0
-6.1
-9.1

-12.2
-15.2
-18.3
-21.3
-24.4
-27.4
-30.5

0 0 0
1 1 1
0 0 0
0 0 0
1 1 1
0 0 0
0 1 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
1 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 1
0 1 0
1 0 1
0 0 0
0 0 0
0 1 1
0 0 0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
1 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05

0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0

BLDG. BLDG. BLDG.
HEIGHT LENGTH WIDTH
TYPE=0 TYPE=0 TYPE=0

(METERS) (METERS) (METERS)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1 1
0 0
0 0
0 1
0 0
0 0
0 0
1 0
1 1
0 1
0 0
1 1
0 0
0 0
0 1
0 0
0 0
1 1
0 0
0 0
0 0
1 1
0 0
0 1
0 0
0 0
1 0

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



* CALM HOURS <»1> FOR DAY 180 *
* CALM HOURS (=1) FOR DAY 181 *
* CALM HOURS (»1) FOR DAY 182 *

"LM HOURS (=1) FOR DAY 184 *
^_ .LM HOURS (*1) FOR DAY 185 *
* CALM HOURS (=1) FOR DAY 186 *
* CALM HOURS (=1) FOR DAY 187 *
* CALM HOURS (=1) FOR DAY 188 *
* CALM HOURS (=1) FOR DAY 189 *
* CALM HOURS (=1) FOR DAY 190 *
* CALM HOURS (»1> FOR DAY 191 *
* CALM HOURS (»1> FOR DAY 195 *
* CALM HOURS (=1) FOR DAY 196 *
* CALM HOURS (=1) FOR DAY 198 *
* CALM HOURS <»1) FOR DAY 199 *
* CALM HOURS <»1> FOR DAY 200 *
* CALM HOURS (*1) FOR DAY 202 *
* CALM HOURS <«1) FOR DAY 204 *
* CALM HOURS (=1) FOR DAY 205 *
* CALM HOURS (=1) FOR DAY 206 *
* CALM HOURS (=1) FOR DAY 207 *
* CALM HOURS (=1) FOR DAY 208 *
* CALM HOURS (=1) FOR DAY 209 *
* CALM HOURS (=1) FOR DAY 210 *
* CALM HOURS (=1) FOR DAY 211 *
* CALM HOURS (»1) FOR DAY 212 *
* CALM HOURS <»1) FOR DAY 213 *
* CALM HOURS (-1) FOR DAY 214 *
* rALM HOURS (-1) FOR DAY 216 *

LM HOURS («1> FOR DAY 217 *
v CALM HOURS ("1) FOR DAY 218 *
* CALM HOURS (=1) FOR DAY 221 *
* CALM HOURS (=1) FOR DAY 222 *
* CALM HOURS (=1) FOR DAY 223 *
* CALM HOURS (=1) FOR DAY 226 *
* CALM HOURS (=1) FOR DAY 227 *
* CALM HOURS (-1) FOR DAY 228 *
* CALM HOURS (=1) FOR DAY 229 *
* CALM HOURS (=1) FOR DAY 235 *
* CALM HOURS (>1) FOR DAY 236 *
* CALM HOURS (*1) FOR DAY 237 *
* CALM HOURS (=1) FOR DAY 238 *
* CALM HOURS (=1) FOR DAY 240 *
* CALM HOURS («1) FOR DAY 241 *
* CALM HOURS (=1) FOR DAY 242 *
* CALM HOURS (=1) FOR DAY 243 *
* CALM HOURS (=1) FOR DAY 244 *
* CALM HOURS (*1) FOR DAY 245 *
* CALM HOURS (=1) FOR DAY 246 *
* CALM HOURS (*1) FOR DAY 248 *
* CALM HOURS (=1) FOR DAY 249 *
* CALM HOURS (=1) FOR DAY 251 *
* CALM HOURS (=1) FOR DAY 252 *
* CALM HOURS (»1> FOR DAY 255 *

LM HOURS (*1) FOR DAY 256 *
N_^*LM HOURS (»1> FOR DAY 257 *
* CALM HOURS (*1) FOR DAY 261 *
* CALM HOURS (=1) FOR DAY 262 *
* CALM HOURS C*1> FOR DAY 263 *
* CALM HOURS (-1) FOR DAY 264 *

0
1
1
0
1
0
1
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
1
1
0
1
1
1
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
1
0
0
0
1
0
0
0
0
1
0
1
0
1

0
1
0
0
1
1
0
1
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
1
0
1
1
0
0
0
0
0
0
1
0
0
0
0
0
1
0
1
0
0
1
1
0
0
0
1
0
0
0
1
0
1
0
1

0
0
0
0
0
1
0
0
1
0
1
0
0
0
0
1
0
0
1
1
0
0
0
0
1
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
1
0
0
0
0
0
0
0
1
0
0
1
0
1

0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
0
0
0
1
0
1
1
1
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0

0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
1
0
0
1
1
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
1
0
0
0
0
1

0
0
0
0
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
1
0
1
0
1
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
1
1
0
0
0
1

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
1
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
1
0
0
0
1
1
0
0
0
1
0
0
0

0
0
0
1
0
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
1
1
1
0
0
1
0
1
0
0
0

0
0
0
1
1
0
0
1
0
0
0
0
1
0
0
0
0
1
0
1
0
1
0
0
1
1
0
0
0
1
0
0
0
0
0
0
1
0
0
0
0
1
0
0
1
1
0
0
1
0
0
1
0
0
1
0
1
0
1
0

1
0
0
1
1
0
1
0
0
0
0
1
0
0
0
0
0
1
1
0
0
1
0
0
1
1
1
0
1
1
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
0
1
0
0
0
0
1
0
1
0
1
0

1
0
0
1
0
0
1
1
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
0
0
0
1
0
1
1
0
0
0
0
0
1
0
0
0
0
1
0
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0



* CALM HOURS ( « 1 > F O R D A Y 2 7 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0
* CALM HOURS <«1> FOR DAY 271 ' 01 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS < » 1 ) F O R D A Y 2 7 5 * 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

L M HOURS < = 1 ) F O R D A Y 2 7 8 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
, ^ L M HOURS <*1> F O R D A Y 2 7 9 * O O O O O O O O O C 0 0 0 0 0 0 0 0 1 1 0 0 1 1
* CALM HOURS (=1) F O R D A Y 2 8 0 * 1 1 1 0 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS < = 1 ) F O R D A Y 2 8 1 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
* CALM HOURS (=1) F O R D A Y 2 9 0 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 292 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
* CALM HOURS (=1) FOR DAY 293 * 1 1 1 1 1 1 1 0 1 0 1 0 0 0 0 0 0 1 0 1 1 0 0 0
* CALM HOURS (»1) F O R D A Y 2 9 5 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
* CALM HOURS (»1) F O R D A Y 2 9 7 * 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986

'N'-DAY
183 DAYS
SGROUP* 1

- X -

183-DAY AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

* FROM SOURCES: 1, -20,
* FOR THE DISCRETE RECEPTOR POINTS *

- Y - CON. - X - - Y - CON. - X - - Y CON.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

7395.83000
5172.82500
5314.16500
5745.43400
4753.62500
9374.46700
10720.38000
3638.61500
3765.03900
4061 .46900
3771 .93000
1357.82100
5235.52900
1038.28800
831.23970
462.72380
1677.41800

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0
-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

14098.52000
4520.09700
5027.55900
5239.32800
5479.05600
8171.44300
7994.44000
3436.94500
4254.38700
4321.83000
2404.52900
1914.16500
2794.54600
715.79930
1064.99300
2047.92100

114.0
170.0
250.0
221.0
198.0
56.0

-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0
-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

8064.77200
6234.28300
5707.40100
4255.28100
5013.06900
15054.09000
3336.08800
3801.82500
3500.87100
4052.01300
1371.70000
3144.12100
1276.97000
653.90210
1020.54200
2720.49700



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986 ***

* HIGHEST 1-HOUR AVERAGE CONCENTRATION (M1CROGRAMS/DJBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
1-HR

SGROUP* 1

- X - - Y - CON. (DAY,HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0

703275.
598096.
463321.
334274.
339586.
381375.
396311.
406803.
642655.

-99.01607717.
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0

699053.
421778.
461692.
281685.
388649.
449087.
277328.
556593.

207.01162814.
-256.0
-110.0

91.0
244.0
30.0
73.0

202567.
100893.
143069.
216687.
264101.
221027.

10000
70000
90000
20000
40000
60000
20000
80000
80000
00000
80000
40000
20000
30000
90000
90000
80000
30000
00000
10000
30000
40000
80000
40000
30000

(281, 5)
(205,22)
(165, 4)
(151,22)
(199, 5)
(187,22)
(281,24)
(128, 1)
(279,22)
(256, 2)
(230, 2)
(228. 3)
(225,24)
(237. 5)
(240,22)
(214, 3)
(236,22)
(256,20)
(170, 6)
(241, 6)
(226, 3)
(149, 3)
(148,23)
(149,23)
(180, 2)

111.
117.
170.
251.
239.
221.
201.
146.
56.
30.

-62.
-155.
-209.
-221.
-198.
-168.
-164.
-62.
-90.
-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

-59.0

687583
474795
395851
300172
364586
387120
403431
501165
994265

-151.01246538
-163.0
-143.0
-107.0
-41.0
58.0

153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

820928
526099
384681
367593
412642
492952
230198
926752
735637
167060
117501
213837
170040
213178

.20000

.50000

.40000

.80000

.60000

.80000

.20000

.00000

.10000

.00000

.80000

.70000

.30000

.70000

.90000

.80000

.80000

.00000

.70000

.10000

.90000

.90000

.00000

.90000

(197
(206
(188
(270
(142
(248
(149
(180
(244
(249
(241
(292
(241
(226
(212
(243
(218
(226
(241
(241
(280
(212
(256
(184

,22)
.21)
,23)
.21)
, 5)
,24)
,23)
. 2)
, 6)
. 2)
. 4)
, 6)
, 6)
, 3)
. 3)
. 2)
, 2)
,21)
. «)
, 6)
, 6)
, 3)
,20)
, 4)



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986

2ND HIGH
1-HR

SGROUP* 1

SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (HICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - CON. (DAY,HOUR) - X - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0

615387
598096
423683
299852
339586
381118
392537
405282
640407

-99.01047252
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

531035
391372
458499
281291
372487
445291
231062
481832
893424
181368
95543
143069
216687
261565
221027

.00000

.70000

.80000

.40000

.40000

.40000

.60000

.90000

.60000

.00000

.60000

.60000

.50000

.10000

.60000

.50000

.30000

.30000

.40000

.60000

.28000

.40000

.80000

.20000

.30000

(235
(271
(187
(222
(289
(166
(209
(163
(185
(293
(211
(148
(292
(204
(280
(218
(165
(264
(120
(243
(217
(172
(251
(183
(251

, 3)
. D
. 2)
. 4)
.20)
. 4>
,24)
,24)
, 3)
, 8)
. D
,20)
. 6)
,21)
, 6)
, 3)
,24)
,23)
. 3)
, D
, 5)
, 2)
,23)
,23)
, D

111
117
170
251
239
221
201
146
56

.0

.0

.0

.0

.0

.0

.0

.0

.0
30.0
-62.0

-155
-209
-221
-198
-168
-164
-62
-90
-488
-610
-427

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0

687583.20000
474795.50000
395851.40000
296146.40000
364586.60000
363322.60000
403324.90000
501165.00000
948340.10000

-151.01127438.00000
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

592913.70000
389988.90000
303645.40000
321984.40000
309381.90000
478458.80000
230198.80000
816674.60000
483090.30000
163537.00000
117501.40000
160326.50000
166502.80000
184428.00000

(293,
(288,
(289,
(198,
(179,
(180,
(248,
(251,
(227,
(133,
(168,
(228,
(172,
(205,
(226,
(211,
(245,
(166,
(202,
(243,
(240,
(226,
(264.
(142,

22)
22)
21)
22)
24)
1)
1)
1)
22)
4)
23)
2)
5)
1)
4)
24)
23)
6)
5)
1)
22)
4)
23)
5)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986 ***

* SO MAXIMUM 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

MAX 50
1-HR

SGROUP* 1

* FROM SOURCES: 1, -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON.

1607717.00000
1246538.00000
1162814.00000
1127438.00000
1063152.00000
1047252.00000
1008472.00000
994265.10000
987481.20000
972404.90000
972404.90000
948340.10000
937541 .30000
926752.00000
893424.40000
879339.20000
879339.20000
871828.00000
871828.00000
852306.90000
845304.40000
820928.80000
816674.60000
809753.10000
779703.80000

HOUR

2
2
6
4
7
8
6
6
5
5
24
22
1

21
3
4
23
23
22
7
3
4
6
20
2

DAY

256
249
170
133
257
293
214
244
180
123
122
227
142
226
120
251
229
186
186
211
251
241
166
249
210

X II
OR
RANGE C

(METERS) (

38.0
30.0

-12.0
30.0
30.0
38.0
38.0
56.0
30.0
38.0
38.0
56.0
56.0

-62.0
-12.0
30.0
30.0

-12.0
-12.0
30.0
30.0

-62.0
-62.0
38.0
56.0

'(METERS)
OR

IIRECTION
DEGREES)

-99.0
-151.0
207.0
-151.0
-151.0
-99.0
-99.0
-59.0

:151.0
-99.0
-99.0
-59.0
-59.0
211.0
207.0
-151.0
-151.0
207.0
207.0
-151.0
-151.0
-163.0
211.0
-99.0
-59.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON.

775667.60000
758991.00000
748901.30000
748901.30000
737356.20000
735637.70000
732640.30000
703275.10000
699053.80000
696253.80000
687583.20000
687583.20000
687153.50000
684281.40000
672314.50000
672314.50000
668514.10000
668514.10000
654049.10000
654049.10000
653486.10000
642655.80000
642051.10000
640407.60000
636905.90000

HOUR

7
22
21
4
3
4
4
5
2
2
22
22
6
21
1
2

21
23
24
22
22
22
21
3
22

DAY

252
201
164
120
185
241
248
281
230
182
293
197
209
221
259
123
289
188
243
169
279
279
122
185
195

X 1
OR
RANGE t

(METERS) <

-62.0
38.0

-12.0
-12.0
56.0

-90.0
30.0
50.0

-12.0
56.0

111.0
111.0
56.0

-12.0
38.0
38.0

111.0
111.0
111.0
111.0
56.0

104.0
38.0

104.0
104.0

' (METERS)
OR

IIRECTION
IDEGREES)

211.0
-99.0
207.0
207.0
-59.0
-191.0
-151.0
207.0
-177.0
-59.0
204.0
204.0
-59.0
207.0
-99.0
-99.0
204.0
204.0
204.0
204.0
-59.0
-43.0
-99.0
-43.0
-43.0



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986

* HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
8-HR
SGROUP* 1

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

128313
197409
119691
96498
127588
97023
101349
160238
148111
284009
91304
97918
104815
96340
84578
79240
65630
103618
307836
67498
27997
47117
38028
60315
43173

.60000

.40000C

.70000C

.95000

.00000

.52000C

.30000

.10000

.70000

.20000C

.53000

.90000C

.40000C

.22000C

.19000

.73000

.27000C

.90000

.90000

.03000C

.72000

.54000

.21000C

.60000

.59000

(281,
(205,
(165,
(151,
(289,
(199,
(149,
(128,
(163,
(249,
(230,
(148,
(292,
(292,
(246,
(148,
(245,
(264,
(120,
(243,
(291,
(246,
(243,
(128,
(149,

1)
3)
1>
3)
1>
1)
3)
1)
3)
3)
1)
1)
1)
1)
1)
3)
3)
3)
1)
1)
3)
1)
3>
1)
3)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

186616.
110641.
88479.
117845.
104751.
109209.
145209.
194683.
210443.
368521.
136821.
120245.
128708.
135933.
111926.
113359.
61516.
153110.

50000
40000C
70000
80000C
60000C
20000C
20000
70000
70000C
50000C
50000C
60000C
70000C
20000
OOOOOC
20000C
71000C
30000

1 22606. 30000C
58242.
19583.
53117.
31257.
56416.

64000C
64000C
80000C
31000
00000

(235,
(165,
(294,
(270,
(199,
(275,
(128,
(128,
(263,
(133,
(241,
(292,
(243,
(291,
<212,
(252.
(245,
(166.
(241.
(243,
(280,
(212,
(264,
(288,

1)
1)
1)
3)
1)
1)
1)
1)
3)
1)
1)
1)
1)
3)
1)
1)
3)
1)
1)
1)
1)
1)
3)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1986

SECOND HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: • 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

2ND HIGH
8-HP
SGRCOr* 1

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0

^ -165.0
""" -112.0

-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0

91.0
244.0
30.0
73.0

117126
159620
89019
81097
118060
84005
91017
86286
123905
268941
88506
71201
87152
89250
64774
75025
45430
92765
218546
55608
19083
23405
36114
46702
31575

.10000

.60000C

.62000

.18000

.50000

.16000

.91000

.22000

.00000

.30000

.90000C

.27000C

.89000

.21000C

.98000C

.75000

.88000

.55000C

.30000

.27000C

.89000C

.96000C

.64000C

.40000

.34000C

(265,
(238,
(281,
(282,
(288,
(166,
(209,
(141,
(287,
(122,
(211,
(228,
(290,
(217,
(240,
(161,
(165,
(256,
(186,
(205,
(217,
(149,
(251,
(209,
(251,

1)
1)
1)
1)
1>
1)
3)
1)
1)
3)
1)
1)
3)
1)
3)
1)
3)
3)
3)
1)
1)
1)
3)
3)
1)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0

-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0

153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

178864.
90763.
79093.
83359.
96137.
83734.
86866.
178041.
210375.
249905.
107766.
102131.
106277.
85853.
104535.
80349.
42783.
147441 .
81541.
47453.
19583.
49251.
28340.
41027.

60000
52000C
11000C
87000
31000
80000C
54000
90000
00000
70000
90000
70000
50000
27000
30000
86000C
11000C
30000C
11000
38000C
57000C
52000C
OOOOOC
38000C

(294,
(187,
(238,
(294,
(288,
(293,
(287,
(149,
(183,
(248,
(168,
(203,
(172,
(145,
(246,
(211,
(218,
(252,
(168,
(205,
(240,
(226,
(256,
(173,

1)
1)
1)
3)
1)
3)
3)
3)
3)
1)
3)
1)
1)
1)
1)
3)
1)
1)
3)
1)
3)
1)
3)
1)



*** SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1986 ***

* 50 MAXIMUM 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

MAX 50
8-HR
SGROUP* 1

* FROM SOURCES: 1, -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON. F

368521. 50000C
307836.90000
284009. 20000C
268941 .30000
267952. 80000C
250007.10000
249905.70000
246377. 70000C
231003.70000C
218546.30000
216337.10000
210443.70000C
210375.00000
207756. 40000C
199172.50000C
1 97409. 40000C
195952.90000
194683.70000
192942.10000
186616.50000
182116.90000C
178864.60000
178041.90000
177191.90000C
174541. 90000C

•ER.

1
1
3
3
1
1
1
1
3
3
1
3
3
1
1
3
1
1
1
1
3
1
3
1
1

DAY

133
120
249
122
256
123
248
251
229
186
180
263
183
249
170
205
184
128
122
235
279
294
149
257
293

X Y
OR
RANGE 0

(METERS) (

30.0
-12.0
38.0
38.0
38.0
38.0
30.0
30.0
30.0
-12.0
30.0
56.0
56.0
30.0
-12.0
114.0
38.0
146.0
56.0
111.0
56.0
111.0
146.0
30.0
38.0

'(METERS)
OR

IIRECTION
DEGREES)

-151.0
207.0
-99.0
-99.0
-99.0
-99.0
-151.0
-151.0
-151.0
207.0
-151.0
-59.0
-59.0
-151.0
207.0
255.0
-99.0
15.0
-59.0
204.0
-59.0
204.0
15.0

-151.0
-99.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON. F

172249.30000C
170678.20000
167578.30000
166079.30000
165710.80000C
1 60652. 90000C
160238.10000
1 59620. 60000C
1 58998. 90000C
1 58665. 30000C
158374.60000
1 57590. 90000C
157478.80000
1 56256. 90000C
155489.50000
155335.70000
153110.30000
151773.70000C
149111.90000C
148111.70000
1 47441. 30000C
145209.20000
1 45078. 40000C
1 43462. 40000C
14205 1.20000C

>ER.

1
3
1
2
1
3
1
1
1
3
1
3
3
1
3
1
1
1
1
3
1
1
2
3
1

DAY

214
201
140
141
244
141
128
238
228
213
183
248
151
142
210
270
166
271
198
163
252
128
164
222
211

X Y
OR
RANGE C

(METERS) (

38.0
38.0
56.0
56.0
56.0
56.0
198.0
114.0
38.0
56.0
56.0
56.0
111.0
56.0
56.0
-12.0
-62.0
114.0
111.0
104.0
-62.0
201.0
56.0
111.0
30.0

'(METERS)
OR

IIRECTION
DEGREES)

-99.0
-99.0
-59.0
-59.0
-59.0
-59.0
-3.0
255.0
-99.0
-59.0
-59.0
-59.0
204.0
-59.0
-59.0
207.0
211.0
255.0
204.0
-43.0
211.0
15.0
-59.0
204.0
-151.0



*** SKINNER LANDFILL • HASTE LAGOON; MARCH - AUGUST 1985

ISCST (DATED 90346)
DATE & TINE OF THIS RUN - Tue 12-10-1991 4:42:13
INPUT FILE - SKINNER5.CTL
OUTPUT FILE - ISC1985.0UT



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

CALCULATE (CONCENTRATION-1,DEPOSITION-2)
RECEPTOR GRID SYSTEM (RECTANGULAR-1 OR 3, POLAR-2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR-1,POLAR-2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)
CALCULATIONS ARE WRITTEN TO TAPE (YES=1,NO=0)
LIST ALL INPUT DATA (NO=0,YES=1,MET DATA ALSO=2)

ISW(2)
ISU(3)
ISW(4)
ISW(5)
ISW(6)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PER I MS:
HOURLY (YES-1,NO-0)
2-HOUR (YES-1,NO-0)
3-HOUR (YES-1,NO-0)
4-HOUR (YES-1,NO-0)
6-HOUR (YES-1,N0«0>
8-HOUR (YES-1,NO-0)
12-HOUR (YES-1,NO-0)
24-HOUR (YES-1,NO-0)

PRINT 'N'-DAY TABLE(S) (YES=1,NO-0)

ISU(7)
ISW(8)
ISW(9)
ISW(10)
iswdD
ISU(12)
ISU(13)
ISW(14)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):

DAILY TABLES (YES-1,NO-0)
HIGHEST I SECOND HIGHEST TABLES (YES-1,NO-0)
MAXIMUM 50 TABLES (YES-1,NO-0)

METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED-1,CARD-2)
RURAL-URBAN OPTION (RU.-O.UR. MODE 1-1,UR. MODE 2-2,UR. MODE 3-3)
WIND PROFILE EXPONENT VALUES (DEFAULTS-1,USER ENTERS-2,3)
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS-1,USER ENTERS-2,3}
SCALE EMISSION RATES FOR ALL SOURCES (N0=0,YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES-1,NO-2)
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES-2,N0=1)
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES-1,NO-2)
CONCENTRATIONS DURING CALM PERIODS SET - 0 (YES-1,NO-2)
REG. DEFAULT OPTION CHOSEN (YES-1,NO-2)
TYPE OF POLLUTANT TO BE MODELLED (1-S02.2-OTHER)
DEBUG OPTION CHOSEN (YES-1,NO-2)
ABOVE GROUND (FLAGPOLE) RECEPTORS USED (YES-1,NO-0)

NUMBER OF INPUT SOURCES
NUMBER OF SOURCE GROUPS (-O.ALL SOURCES)
TIME PERIOD INTERVAL TO BE PRINTED (=0,ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES
NUMBER OF Y (THETA) GRID VALUES
NUMBER OF DISCRETE RECEPTORS
SOURCE EMISSION RATE UNITS CONVERSION FACTOR
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION
SURFACE STATION NO.
YEAR OF SURFACE DATA
UPPER AIR STATION NO.
YEAR OF UPPER AIR DATA
ALLOCATED DATA STORAGE
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN

ISU(16) -
ISU(17) =
ISU(18) -
ISW(19) -
ISW(20) *
ISW(21) =
ISW(22) -
ISW(23) =
ISW(24) =
ISW(25) =
I SU< 26) =
ISW(27) =
ISW(28) -
I SU( 29) =
ISW(30) -
ISW(31) -

NSOURC =
NGROUP -
IPERD -

NXPNTS -
NYPNTS =
NXWYPT -

TK -.
ZR -

IMET -

0
1
1
1
0
1
1
0
1
1
2
1
2
2
2
1

20
1
0
0
0
49
10000E+07
10.00 METERS
9

DECAY =O.OOOOOOE+00
ISS -
ISY =
IUS -
IUY =

LIMIT =
MIMIT -

93814
85
13840
85
50000 WORDS
6926 WORDS



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

*** METEOROLOGICAL DAYS TO BE PROCESSED ***

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

2,

1. -20,

*** NUMBER OF SOURCE NUMBERS REQUIRED TO DEFINE SOURCE GROUPS
(NSOGRP)

*** SOURCE NUMBERS DEFINING SOURCE GROUPS ***
(IDSOR)

UPPER BOUND OF FIRST THROUGH FIFTH UIND SPEED CATEGORIES
(METERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

UIND PROFILE EXPONENTS ***

STABILITY
CATEGORY

A
B
C
D
E
F

UIND SPEED CATEGORY
1

.70000E-01

.70000E-01

.10000E+00

.15000E+00

.35000E+00

.55000E+00

2
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

3
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

4
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

5
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

*** VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

STABILITY
CATEGORY

( 50.0,
( 170.0,
( 230.0,
( 146.0,
( -12.0,
( -209.0,
( -183.0,
( -62.0,
( -558.0,
( -244.0,

A
B
C
0
E
F

207
326
165
15

-177
-107
105
211
-110
463

.0),

.0).
• 0),
• 0),
.0),
.0),
• 0),
• 0),
.0),
.0),

1
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

( 111.0,
( 220.0,
( 221.0,
( 104.0,
( -62.0,
( -229.0,
( -168.0,
( -12.0,
( -610.0,
( 354.0,

WIND SPEED CATEGORY
2

.OOOOOE+00

.OOOOOE+00

.OOOOOE+00

.OOOOOE+00

.20000E-01

.35000E-01

*** X,Y

204.0), (
323.0),
114.0),
-43.0),
-163.0),
-91.0),
153.0),
207.0),
0.0), (
30.0), (

3
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

4
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

5
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

6
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

COORDINATES OF DISCRETE RECEPTORS ***
(METERS)

114.0, 255
251.0, 312
210.0, 66
56.0. -59

-105.0, -140
-221.0, -41
-165.0, 204
-90.0, -191
-488.0. 91
372.0. 354

.0)

.0)

.0)

.0)

.0)

.0)

.0)

.0)

.0)

.0)

, ( 117.
, ( 250.
, ( 201.
, ( 38.
, ( -155.
, ( -212.
, ( -164.
. ( -433.
, ( -427.
. ( 415.

0,
0.
0,
0,
0.
0,
0,
0,
0,
0,

305.0), (
262.0), (
15.0), <
-99.0), <
-143.0), (

9.0). <
214.0), (
-256.0), <
146.0), (
73.0), <

119.0,
239.0,
198.0,
30.0,

-172.0,
-198.0,
-112.0.
-488.0,
-366.0,

329.0),
213.0),
-3.0),

-151.0),
-143.0),
58.0),
213.0),
-293.0),
244.0),



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS
* FOR THE DISCRETE RECEPTOR POINTS *

Y - HOT. - Y - HGT. - X - - Y - HGT.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0

-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000
I .50000
I .50000

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0

-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

*** SOURCE DATA ***

EMISSION RATE TEMP. EXIT VEL.
TYPE=0,1 TYPE=0 TYPE=0

T U (GRAMS/SEC) (DEG.K); (M/SEC);
Y A NUMBER TYPE=2 BASE VERT.OIM HORZ.DIM DIAMETER

SOURCE P K PART. (GRAMS/SEC) X Y ELEV. HEIGHT TYPE=1 TYPE=1,2 TYPE=0
NUMBER E E CATS. *PER M6TER**2 (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)

1 2 0 0
2 2 0 0
3 2 0 0
4 2 0 0
5 2 0 0
6 2 0 0
7 2 0 0
8 2 0 0
9 2 0 0

10 2 0 0
11 2 0 0
12 2 0 0
13 2 0 0
14 2 0 0
15 2 0 0
16 2 0 0
17 2 0 0

- 18 2 0 0
19 2 0 0
20 2 0 0

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (-1)
* CALM HOURS (=1)

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS ("1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (>1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)

>LM HOURS *1)
^^*LM HOURS «1)
* CALM HOURS *1)
* CALM HOURS -1)
* CALM HOURS =1)
* CALM HOURS (=1)

0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0. 100006+01
0.100006+01
0.100006+01
0.100006+01
0.10000E+01

FOR DAY 120 *
FOR DAY 121 *
FOR DAY 124 *
FOR DAY 125 *
FOR DAY 127 *
FOR DAY 128 *
FOR DAY 129 *
FOR DAY 133 *
FOR DAY 134 *
FOR DAY 138 *
FOR DAY 139 *
FOR DAY 141 *
FOR DAY 144 *
FOR DAY 145 *
FOR DAY 149 *
FOR DAY 152 *
FOR DAY 153 *
FOR DAY 155 *
FOR DAY 156 *
FOR DAY 157 *
FOR DAY 158 *
FOR DAY 159 *
FOR DAY 160 *
FOR DAY 161 *
FOR DAY 162 *
FOR DAY 166 *
FOR DAY 170 *

0
1
0
0
0
1
0
0
1
0
1
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0

-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5

0 0 0
1 1 0
1 0 0
0 0 1
0 0 0
1 1 1
0 0 0
0 0 0
0 0 0
0 0 0
1 1 1
0 1 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 1 0
1 0 0
0 0 1
1 1 1
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0

27.4
24.4
21.3
18.3
15.2
12.2
9.1
6.1
3.0
0.0

-3.0
-6.1
-9.1

-12.2
-15.2
-18.3
-21.3
-24.4
-27.4
-30.5

0 0 1
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
1 1 0
0 0 0
1 1 0
0 0 0
0 0 0
0 0 0
1 0 0
0 1 0
0 0 0
0 1 1
0 1 0
1 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 1 0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
1 0 0
1 1 0
0 0 0
0 0 0
1 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 1 1
0 0 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 1
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0

BLDG. BLDG. BLDG.
HEIGHT LENGTH WIDTH
TYPE=0 TYPE=0 TYPE=0

(METERS) (METERS) (METERS)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1 1
0 0
0 0
0 0
1 1
0 0
0 0
0 0
0 0
1 0
0 0
0 0
1 1
0 0
0 0
0 1
0 0
0 0
0 0
0 0
1 0
0 0
1 0
0 0
0 0
0 0
0 0

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



* CALM HOURS <«1> FOR DAY 171* 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS <«1) F O R D A Y 1 7 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0
* CALM HOURS <»1) F O R D A Y 1 7 9 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0

LM HOURS (=1) FOR DAY 180 ' 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
^_^LM HOURS (»1) FOR DAY 181 * 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R O A Y 1 8 2 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 183 * 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 188 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 192 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 00
* CALM HOURS (»1) FOR DAY 193 * 1 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (=1) FOR DAY 194 * 0 1 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS < * 1 ) F O R D A Y 1 9 7 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS (-1) FOR DAY 198* 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ("D FOR DAY 199 " 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 001 1 1 1
* CALM HOURS (-1) FOR DAY 200 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0
* CALM HOURS (-1) FOR DAY 201 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS <*1) F O R D A Y 2 0 2 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS <»1> FOR DAY 209 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 00
* CALM HOURS (=1) FOR DAY 210 * 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (=1) FOR DAY 211 * 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 212 * 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) F O R D A Y 2 2 0 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 221 * 0 0 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 222 * 1 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (=1) F O R D A Y 223* 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 2 5 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0
* CALM HOURS <*1) F O R D A Y 2 2 8 * 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 230 * 1 101 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* 'UM HOURS (-1) FOR DAY 234 * 0 1 00 1 0 0 0 0 0 0 0 0 0 0 00 1 000 1 0 1

.M HOURS (-1) FOR DAY 235 * 1 1 1 000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 000
*CALM HOURS (=1) FOR DAY 237 * 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 00
* CALM HOURS (=1) FOR DAY 239 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 240 * 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS (=1) FOR DAY 241 * 1 1 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 242 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 10
* CALM HOURS (=1) FOR DAY 243 * 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( « 1 ) F O R D A Y 2 4 4 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
* CALM HOURS (=1) FOR DAY 245 * 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
* CALM HOURS (=1) F O R D A Y 2 4 8 * 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (»1> F O R D A Y 2 5 0 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (-1) FOR DAY 251 * 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (=1) F O R D A Y 2 5 2 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( » 1 ) F O R D A Y 2 5 8 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS (=1) FOR DAY 259 * 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS (=1) FOR DAY 260 * 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS < = 1 ) F O R D A Y 2 6 1 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
* CALM HOURS <*1) FOR DAY 262 * 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 00 1 1 000
* CALM HOURS ('D FOR DAY 263 * 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
* CALM HOURS ( = 1 ) FOR DAY 264 * 1 1 1 01 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0
* CALM HOURS (=1) FOR DAY 267 * 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 0
* CALM HOURS ( » 1 ) F O R D A Y 2 7 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS CD FOR DAY 271 * 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 272 * 1 101 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
~ CALM HOURS ( « 1 ) F O R D A Y 2 7 4 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0

LM HOURS <»1> FOR DAY 275 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
^^ALM HOURS (*1> FOR DAY 276 * 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 279 ' 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
* CALM HOURS <*1) F O R D A Y 2 8 0 " 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 4 " 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 7 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0



* CALM HOURS (-1) FOR DAY 289 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS '•!> F O R D A Y 2 9 8 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 1 0 0
* CALM HOURS ,»1> F O R D A Y 2 9 9 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1

-LM HOURS <»1) FOR DAY 300 * 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

'N'-DAY
183 DAYS
SGROUP* 1

- X -

* 183-DAY AVERAGE CONCENTRATION (HICROGRAMS/CUBIC METER)

* FROM SOURCES: 1, -20,
* FOR THE DISCRETE RECEPTOR POINTS *

- Y CON. - Y - CON. - X - - Y - CON.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
•244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

15068.86000
7080.05200
3529.32400
3663.60600
4049.21500
7338.95500
8181 .24200
4339.61100
4567.74400
4734.48300
3311.65400
1923.20500
8629.52800
973.41080
848.68370
948.66790
1198.23500

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0
-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

10973.54000
6519.05400
2801 .37900
4098.31100
4121.84500
7205.40400
6858.35600
5897.03000
4476.62800
4898.37200
3263.40700
3692.36300
3054.52800
940.81550
817.83970
1568.38300

114.0
170.0
250.0
221.0
198.0
56.0

-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0
-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

8736.46100
5025.35500
3029.69000
4121.26500
3827.20900
17023.84000
6435.37200
4898.41700
4017.88100
3525.82000
2006.09200
3281.84800
1201.40600
763.15660
1008.12800
1626.95500



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
1-HR

SGROUP* 1

X - - Y - CON. (DAY,HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0

979279
598096
463321
339382
318599
381118
381324
406803
632050

-99.01587660
-177.01547446
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0

731495
483386
372348
388649
443964
346593
673419

207.01191619
-256.0
-110.0

91.0
244.0
30.0
73.0

152206
158798
175597
242888
258600
203364

.80000

.70000

.90000

.80000

.30000

.40000

.20000

.80000

.60000

.00000

.00000

.90000

.30000

.20000

.90000

.50000

.40000

.10000

.00000

.80000

.80000

.90000

.70000

.80000

.40000

(145,
(238,
(174.
(280,
(239,
(200,
(260,
(154,
(152,
(128,
(144,
(154,
(193,
(209,
<234,
(153,
(216,
(210.
(125,
(157,
(298,
(180,
(193,
(230,
(202,

3)
24)
5)
2)
1)
24)
1)
3)
1)
5)
4)
24)
6)
3)
4)
4)
5)
2)
1)
3)
23)
22)
4)
3)
4)

111
117
170
251
239
221
201
146
56
30
-62

-155
-209
-221
-198
-168
-164
-62
-90

-488
-610
-427
-244
372

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

687583.20000
505568.60000
395851 .40000
317523.70000
364586.60000
387120.80000
403324.90000
500829.50000

-59.01039942.00000
-151.01465756.00000
-163.01110182.00000
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

526702.30000
388754.00000
379072.70000
412782.20000
477058.00000
255866.00000
466955.20000
810015.20000
132617.90000
150856.60000
213837.90000
238119.60000
213178.90000

(146,
(283,
(170,
(176,
(261,
(134,
(230,
(202,
(223,
(144,
(199,
(120,
(123.
(298.
(221,
(209,
(244,
(210,
(154,
(157,
(209,
(153,
(210,
(160,

5)
4)
24)
4)
23)
3)
3)
4)
3)
6)
4)
3)
24)
23)
1)
24)
7)
3)
21)
3)
2)
2)
2)
24)



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

2ND HIGH
1-HR

SGROUP* 1

* SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - CON. (DAY.HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0

979279.
581847.
423683.
299852.
270245.
370722.
297284.
405784.
620329.

-99.01205397.
-177.01062415.
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

727577.
482642.
365723.
388442.
400025.
235692.
673419.
998858.
152206.
119060.
143069.
216687.
242740.
170162.

80000
40000
80000
40000
20000
40000
10000
80000
10000
00000
00000
20000
80000
40000
30000
20000
30000
10000
70000
80000
50000
40000
80000
30000
60000

(226,
(271,
(300,
(145,
(160,
(161,
(250,
(210,
(154,
(210,
(180,
(154,
(192,
(123,
(182,
(134,
(124,
(279,
(124,
(299,
(229,
(215,
(153,
(193,
(193,

23)
7)
1)
1)
21)
1)
3)
21)
1)
22)
4)
23)
5)
24)
24)
2)
6)
6)
24)
1)
1)
1)
4)
22)
22)

111.0
117.
170.
251.
239.
221.
201.
146.
56.
30.
-62.
-155.
-209.
-221.
-198.
-168.
-164.
-62.
-90.
-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

687583
474795
385475
296146
364093
387120
402399
500385

-59.01006653
-151.01098960
-163.01089356
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

520153
388754
375932
412642
357677
255139
463225

.20000

.50000

.80000

.40000

.40000

.80000

.90000

.50000

.00000

.00000

.00000

.80000

.00000

.30000

.90000

.50000

.80000

.90000
735637.70000
132617
117501
192372
238119
213127

.90000

.40000

.70000

.60000

.30000

(159,21)
(260, 6)
(188, 4)
(262, 3)
(159,23)
(170,23)
(210,21)
(193,22)
(239, 6)
(275, 1)
(276, 3)
(155, 1)
(267,24)
(209,23)
(153, 2)
(150, 3)
(216, 5)
(130,21)
(243, 3)
(299, 1)
(234, 4)
(221, 1)
(279, 6)
(160,21)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985 ***

50 MAXIMUM 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *

MAX 50
1-HR

SGROUP* 1

* FROM SOURCES: 1, -20.

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON.

1587660.00000
1547446.00000
1465756.00000
1205397.00000
1191619.00000
1110182.00000
1098960.00000
1089356.00000
1062415.00000
1056625.00000
1045216.00000
1043321.00000
1043321.00000
1039942.00000
1006653.00000
998858.70000
979279.80000
979279.80000
972404.90000
928347.40000
918629.20000
896660.40000
893424.40000
893424.40000
887333.90000

HOUR

5
4
6
22
1
4
1
3
4
5
6
3
24
3
6
24
23
3
24
5
23
7
5
3
24

DAY

128
144
144
210
125
199
275
276
180
144
149
155
148
223
239
124
226
145
179
197
153
263
210
168
242

X \
OR
RANGE C

(METERS) (

38.0
-12.0
30.0
38.0
-12.0
-62.0
30.0
-62.0
-12.0
30.0
-62.0
-12.0
-12.0
56.0
56.0
-12.0
50.0
50.0
38.0
-12.0
50.0
56.0
-12.0
-12.0
56.0

'(METERS)
OR

IIRECTION
DEGREES)

-99.0
-177.0
-151.0
-99.0
207.0
-163.0
-151.0
-163.0
-177.0
-151.0
-163.0
-177.0
-177.0
-59.0
-59.0
207.0
207.0
207.0
-99.0
-177.0
207.0
-59.0
207.0
207.0
-59.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON.

850686.60000
847341.40000
831025.50000
822391.40000
820928.80000
817938.20000
817938.20000
810015.20000
797458.40000
797268.10000
792211.50000
792211.50000
785184.20000
782237.50000
781808.80000
773472.40000
769084.30000
769084.30000
769084.30000
767754.00000
763544.30000
756588.90000
749144.40000
748901 .30000
748901 .30000

HOUR

5
5
24
4
3
4
5
21
6
2
4
1
20
1
10
6
5
21
5
24
20
8
24
21
23

DAY

270
223
122
154
243
270
127
154
127
125
223
123
203
180
163
298
266
239
140
156
144
148
158
241
139

X 1
OR
RANGE C

(METERS) <

30.0
-12.0
30.0
56.0
-62.0
38.0
38.0
-90.0
30.0
50.0
30.0
30.0
38.0
-12.0
56.0
-12.0
50.0
50.0
50.0
56.0
56.0
38.0
56.0
-12.0
-12.0

'(METERS)
OR

IIRECTION
DEGREES)

-151.0
-177.0
-151.0
-59.0
-163.0
-99.0
-99.0
-191.0
-151.0
207.0
-151.0
-151.0
-99.0
-177.0
-59.0
-177.0
207.0
207.0
207.0
-59.0
-59.0
-99.0
-59.0
207.0
207.0



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

HIGHEST 8-HOUR AVERAGE CONCENTRATION (HICROGRAHS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
8-HR
SGROUP*

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY.PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

194323
172409
155369
84493
84527
63968
71549
68794
181503
266823
286387
252603
121434
105641
227100
84772
71544
139290
170363
38052
22685
30476
40481
43100
33260

.60000C

.80000C

.10000

.11000C

.25000

.23000C

.19000C

.59000

.20000C

.80000C

.50000C

.70000C

.80000

.00000

.80000C

.53000C

.37000

.70000

.40000C

.16000

.54000C

.13000C

.45000C

.13000C

.07000C

(125,
(260,
(146,
(280,
(250,
(270,
(267,
(154,
(152,
(128,
(180,
(149,
(141,
(258,
(234,
(134,
(121,
(150,
(125,
(215,
(298,
(180,
(193,
(230,
(267,

1)
1)
1)
1)
1)
3)
3)
1)
1)
1)
1)
1)
3)
1)
1)
1)
2)
1)
1)
1)
3)
3)
1)
1)
3)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

267828
179428
127927
82757
107112
64520
67220
119718
327368
376164
253435
139750
123233
106159
110191
161292
70823
94176
156532
31718
36415
40035
36410
71051

.10000C

.80000C

.OOOOOC

.70000C

.40000C

.13000C

.82000C

.90000C

.30000

.00000

.40000C

.50000

.90000

.70000C

.60000C

.30000

.89000

.28000

.50000C

.10000

.70000C

.12000C

.34000

.03000C

(271,
(260,
(271,
(251,
(160,
(134,
(230,
(267,
(137,
(144,
(276,
(141,
(258,
(234,
(180,
(244,
(121,
(130,
(276,
(215,
(234,
(221,
(271,
(160,

1)
1)
1)
1)
3)
1)
1)
3)
1)
1)
1)
3)
1)
1)
3)
1)
2)
3)
1)
1)
1)
1)
3)
3)



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1985

* SECOND HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

2ND HIGH
8-HR
SGROUP* 1

- X - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0

91.0
244.0
30.0
73.0

182106.
167182.
155004.
66519.
78974.
63519.
70790.
63400.
162890.
218092.
221169.
209120.
110719.
95311.
108683.
81110.
61012.
128481.
164530.
33808.
22287.
28672.
31899.
34677.
30611.

20000
50000
30000
36000C
58000C
73000C
67000
77000C
10000
OOOOOC
80000
90000
OOOOOC
28000
30000
20000
82000
20000
30000
73000
52000
53000
69000
19000C
33000C

(153,
(174,
(174,
(251,
(160,
(200,
(138,
(210,
(154,
(179,
(231,
(154,
(155,
(209,
(205,
(220,
(244,
(271,
(136,
(258,
(257,
(205,
(229,
(193,
(202,

3)
1)
1)
1)
3)
3)
1)
3)
1)
3)
1)
3)
1)
1)
1)
3)
1)
3)
1)
1)
3)
1)
1)
3)
1)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

218689
175420
113697
50960
52596
63315
62189
102581
282985
216310
223234
128449
98236
68046
107392
143399
67807
91423
122606
25962
24272
34786
35905
32888

.40000C

.10000

.OOOOOC

.84000

.02000C

.87000C

.49000C

.90000

.60000C

.OOOOOC

.20000C

.70000C

.65000

.13000

.40000

.20000C

.27000

.20000C

.30000C

.77000C

.32000

.57000

.62000

.41000

(279,
(174,
(279,
(250,
(279,
(240,
(210,
(238,
(152,
(180,
(149,
(155,
(215,
(257,
(268,
(149,
(244,
(264,
(243,
(259,
(209,
(268,
(150,
(250.

3)
1)
3)
1)
3)
1)
3)
3)
1)
1)
1)
1)
1)
3)
1)
3)
1)
3)
1)
1)
1)
1)
1)
1)



*** SKINNER LAMOFILL - WASTE LAGOON; MARCH - AUGUST 1985 ***

* 50 MAXIMUM 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *

MAX 50
8-HR
SGROUP* 1

* FROM SOURCES: 1. -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON. 1

376164.00000
327368.30000
286387. 50000C
282985. 60000C
268959.60000
267901. 70000C
267828. 10000C
266823. 80000C
265988.10000
264630. 30000C
260483.00000
253435. 40000C
252603. 70000C
231578.50000
227100.80000C
225651.30000
223234. 20000C
221169.80000
218689. 40000C
218181.40000
218092. OOOOOC
218015.00000
216310. OOOOOC
209120.90000
204605.30000

>ER.

1
1
1
1
3
3
1
1
3
3
3
1
1
1
1
2
1
1
3
2
3
2
1
3
1

DAY

144
137
180
152
156
158
271
128
269
242
137
276
149
270
234
146
149
231
279
137
179
156
180
154
127

X \
OR
RANGE C

(METERS) (

30.0
56.0

-12.0
56.0
56.0
56.0

111.0
38.0
56.0
56.0
56.0
-62.0
-105.0
56.0

-212.0
56.0
-62.0
-12.0
111.0
56.0
38.0
56.0
30.0

-105.0
30.0

'(METERS)
OR

IIRECTION
DEGREES)

-151.0
-59.0
-177.0
-59.0
-59.0
-59.0
204.0
-99.0
-59.0
-59.0
-59.0
-163.0
-140.0
-59.0
9.0

-59.0
-163.0
-177.0
204.0
-59.0
-99.0
-59.0
-151.0
-140.0
-151.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON. F

202802. 70000C
198525.80000
198343.00000
1 97936. 50000C
195189.20000
1 94686. 90000C
1 94323. 60000C
189185.50000
1 84624. 40000C
182594.60000
182106.20000
181503. 20000C
179957.30000
1 79428. 80000C
178747.10000
178070.20000
175420.10000
1 73323. 70000C
1 72409. 80000C
172199. 60000C
171281.30000
1 70363. 40000C
169177.40000
168534.80000
168514.60000C

>ER.

3
1
1
1
3
1
1
3
1
2
3
1
3
1

3
2
1
2
1
3

DAY

222
144
270
251
159
155
125
122
223
163
153
152
139
260
298
140
174
223
260
210
156
125
239
226
263

X 1
OR

•RANGE C
(METERS) (

38.0
-12.0
38.0

111.0
111.0
-12.0
50.0
30.0

-12.0
56.0
50.0
104,0
50.0
117.0
-12.0
50.0

117.0
56.0

114.0
38.0
38.0
-12.0
56.0
50.0
50.0

'(METERS)
OR

IIRECTION
DEGREES)

-99.0
-177.0
-99.0
204.0
204.0
-177.0
207.0
-151.0
-177.0
-59.0
207.0
-43.0
207.0
305.0
-177.0
207.0
305.0
-59.0
255.0
-99.0
-99.0
207.0
-59.0
207.0
207.0



*** XINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

ISCST (DATED 90346)
DATE & TINE OF THIS RUN - Tue 12-10-1991 4:75:30
INPUT FILE - SKINNER7.CTL
OUTPUT FILE - ISC1987.0UT



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

CALCULATE (CONCENTRATION-1,DEPOSITION-2)
RECEPTOR GRID SYSTEM (RECTANGULAR-1 OR 3, POLAR-2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR-1,POLAR-2)
TERRAIN ELEVATIONS ARE READ (YES-1,NO-0)
CALCULATIONS ARE WRITTEN TO TAPE (YES=1,NO=0)
LIST ALL INPUT DATA (NO-0,YES-1,MET DATA ALSO=2)

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:

HOURLY (YES-1,NO-0)
2-HOUR (YES-1,NO-0)
3-HOUR (YES-1,NO-0)
4-HOUR (YES-1,NO-0)
6-HOUR (YES-1,NO-0)
8-HOUR (YES-1,NO-0)
12-HOUR (YES-1,NO-0)
24-HOUR (YES-1,NO-0)

PRINT 'N'-DAY TABLE(S) (YES-1,NO-0)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):

DAILY TABLES (YES-1,NO-0)
HIGHEST & SECOND HIGHEST TABLES (YES-1,NO-0)
MAXIMUM 50 TABLES (YES-1,NO-0)

METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED-1,CARD-2)
RURAL-URBAN OPTION (RU.-O.UR. MODE 1-1,UR. NODE 2-2,UR. MODE 3-3)
WIND PROFILE EXPONENT VALUES (DEFAULTS-1.USER ENTERS-2,3}
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS-1,USER ENTERS-2,3)
SCALE EMISSION RATES FOR ALL SOURCES (NO-0,YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES-1,NO-2)
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES=2,NO=1)
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES-1,NO-2)
CONCENTRATIONS DURING CALM PERIODS SET - 0 (YES-1,NO-2)
REG. DEFAULT OPTION CHOSEN (YES-1,NO-2)
TYPE OF POLLUTANT TO BE MODELLED <1-S02,2-OTHER)
DEBUG OPTION CHOSEN (YES-1,NO-2)
ABOVE GROUND (FLAGPOLE) RECEPTORS USED (YES-1,NO-0)

NUMBER OF INPUT SOURCES
NUMBER OF SOURCE GROUPS (-O.ALL SOURCES)
TIME PERIOD INTERVAL TO BE PRINTED (-O.ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES
NUMBER OF Y (THETA) GRID VALUES
NUMBER OF DISCRETE RECEPTORS
SOURCE EMISSION RATE UNITS CONVERSION FACTOR
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION
SURFACE STATION NO.
YEAR OF SURFACE DATA
UPPER AIR STATION NO.
YEAR OF UPPER AIR DATA
ALLOCATED DATA STORAGE
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN

iswd)
ISU(2)
ISUC3)
ISW(4)
ISU(5)
ISW(6)

ISW(7)
ISW(8)
ISW(9)
iswdO)
iswdD
ISW(12)
ISW(13)
ISW(14)
ISWdS)

ISW(16)
ISW(17)
iswdS)
ISU<19)
ISWC20)
ISW(21)
ISW(22)
ISW(23)
ISW(24)
ISW(25)
ISVK26)
I SU( 27)
ISW(28)
I SU( 29)
ISW(30)
ISW(31)

NSOURC
NGROUP
IPERD

NXPNTS
NYPNTS
NXWYPT

TK
ZR

IMET
DECAY

ISS
ISY
IUS
IUY

LIMIT
MIMIT

= 1
= 1
= 1
= 0

0
= 1

- 1
= 0
= 0
= 0
- 0
= 1
3 0

= 0
= 1

- 0
» 1
» 1
» 1
- 0
- 1
= 1
= 0
= 1
= 1
= 2
= 1
= 2
= 2
= 2
- 1

= 20
= 1
- 0
= '0
= 0
= 49
-.10000E+07
= 10.00 METERS
= 9
-O.OOOOOOE+00
- 93814
= 87
- 13840
- 87
- 50000 WORDS
- 6926 WORDS



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

*** METEOROLOGICAL DAYS TO BE PROCESSED ***

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0000000000
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0
000000

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

2,

1. -20,

*** NUMBER OF SOURCE NUMBERS REQUIRED TO DEFINE SOURCE GROUPS
(NSOGRP)

*** SOURCE NUMBERS DEFINING SOURCE GROUPS ***
(IDSOR)

UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ***
(METERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

*** WIND PROFILE EXPONENTS ***

STABILITY
CATEGORY

A
B
C
D
E
F

WIND SPEED CATEGORY
1

.70000E-01

.70000E-01

.10000E+00

.15000E+00

.350006+00

.55000E+00

2
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

3
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

4
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

5
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

STABILITY
CATEGORY 1

A .OOOOOE+00
B .OOOOOE+00
C .OOOOOE+00
D .OOOOOE+00
E .20000E-01
F .35000E-01

WIND SPEED CATEGORY
2 3 4

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.20000E-01 .20000E-01 .20000E-01

.35000E-01 .35000E-01 .35000E-01

*** X,Y COORDINATES OF DISCRETE RECEPTORS **

5
.OOOOOE+00
, OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

m

6
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

(METERS)

( 50.0,
( 170.0,
( 230.0,
( 146.0,
( -12.0,
( -209.0,
( -183.0,
( -62.0,
( -558.0,
( -244.0,

207.0), (
326.0), (
165.0), (
15.0), (

-177.0), (
-107.0). (
105.0). (
211.0), (
-110.0), (
463.0), (

111.0,
220.0,
221.0,
104.0,
-62.0,
-229.0,
-168.0,
-12.0.
-610.0.
354.0.

204.0), (
323.0). (
114.0), (
-43.0), (
-163.0), (
-91.0), (
153.0), (
207.0). (
0.0), (
30.0), (

114.0,
251.0.
210.0,
56.0,

-105.0,
-221.0,
-165.0,
-90.0,
-488.0,
372.0,

255.0), (
312.0), (
66.0). (
-59.0), (
-140.0), (
-41.0), (
204.0), (
-191.0). (
91.0). (
354.0). (

117.0,
250.0,
201.0,
38.0,

-155.0,
-212.0,
-164.0,
-433.0,
-427.0,
415.0,

305.0), (
262.0), (
15.0), (
-99.0), (
-143.0), (

9.0), (
214.0), (
-256.0), (
146.0), <
73.0), (

119.0,
239.0.
198.0,
30.0,

-172.0,
-198.0,
-112.0,
-488.0,
-366.0,

329.0),
213.0),
-3.0),

-151.0),
-143.0),
58.0),
213.0),
-293.0),
244.0),



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS *
* FOR THE DISCRETE RECEPTOR POINTS *

- X - Y HGT. X - - Y HGT. X - - Y - HGT.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0 1
305.0 1
323.0 1
213.0 1
66.0 1
15.0 1
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0 1
73.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0
-43.0
-151.0
-140.0
-107.0
9.0

153.0
213.0
-191.0
-110.0
146.0
30.0

1.50000
1.50000
1.50000
1.50000
.50000
.50000
.50000
.50000
.50000
1.50000
1.50000
1.50000
1 .50000
1.50000
1.50000
1.50000

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0
-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987 ***

*** SOURCE DATA ***

EMISSION RATE TEMP. EXIT VEL.
TYPE =0,1 TYPE=0 TYPE=0

T U (GRAMS/SEC) (DEG.K); (M/SEC);
Y A NUMBER TYPE=2 BASE VERT. DIM HORZ.OIM DIAMETER

SOURCE P K PART. (GRAMS/SEC) X Y ELEV. HEIGHT TYPE=1 TYPE=1,2 TYPE=0
NUMBER E E CATS. *PER METER**2 (METERS) (METERS) (METERS) (METERS) (METERS) (METERS) (METERS)

1 2 0 0
2 2 0 0
3 2 0 0
4 2 0 0
5 2 0 0
6 2 0 0
7 2 0 0
8 2 0 0
9 2 0 0

10 2 0 0
11 2 0 0
12 2 0 0
13 2 0 0
14 2 0 0
15 2 0 0
16 2 0 0
17 2 0 0
18 2 0 0
19 2 0 0
20 2 0 0

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (-1)
* rALM HOURS (=1)

LM HOURS C»1)
^CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)

0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01

FOR DAY 120 *
FOR DAY 121 *
FOR DAY 122 *
FOR DAY 123 *
FOR DAY 126 *
FOR DAY 127 *
FOR DAY 128 *
FOR DAY 129 *
FOR DAY 132 *
FOR DAY 136 *
FOR DAY 137 *
FOR DAY 138 *
FOR DAY 139 *
FOR DAY 140 *
FOR DAY 141 *
FOR DAY 142 *
FOR DAY 145 *
FOR DAY 146 *
FOR DAY 147 *
FOR DAY 148 *
FOR DAY 149 *
FOR DAY 150 *
FOR DAY 151 *
FOR DAY 152 *
FOR DAY 155 *
FOR DAY 156 *
FOR DAY 157 *

0
1
0
0
0
1
1
0
0
0
1
0
1
0
1
0
0
0
1
1
0
1
0
0
0
1
1

-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
- .5
- .5
- .5
- .5
- .5
- .5
- .5
- .5

1 0 0
1 1 1
0 0 0
0 0 0
0 0 1
0 1 1
1 0 1
0 1 0
0 0 0
0 0 0
1 1 1
0 0 0
1 1 0
1 1 1
1 1 0
0 0 0
0 1 1
0 0 0
1 0 1
1 0 1
1 1 1
0 0 0
0 0 0
1 1 1
0 1 0
1 0 0
0 0 1

27.4
24.4
21.3
18.3
15.2
12.2
9.1
6.1
3.0
0.0

-3.0
-6.1
-9.1

-12.2
-15.2
-18.3
-21.3
-24.4
-27.4
-30.5

0 0 0
1 1 1
0 0 0
0 0 0
0 1 0
1 0 1
0 0 1
0 0 0
1 0 0
0 0 0
1 1 1
0 0 0
1 0 0
0 1 0
1 1 1
0 0 0
0 0 0
0 0 0
0 0 0
1 0 1
1 1 1
0 1 1
0 0 0
0 0 0
1 1 0
0 0 1
0 1 1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 0 0
1 1 1
0 0 0
0 0 0
0 0 1
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0 0 0
1 1 0
0 0 0
0 1 1
1 1 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
1 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
1 1 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 0
0 0 0
0 0 0
1 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1

3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05

0 0 0
0 0 1
0 0 0
0 0 0
0 1 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 1
1 1 1
0 1 0
0 0 0
1 1 1
0 0 0
1 1 1
0 0 0
0 0 0
1 1 1
0 0 1
0 0 0
0 0 0
0 0 1
0 1 0
0 1 0
0 0 0
0 1 1
0 1 0
0 1 1
1 1 1
0 1 1
1 1 0
0 0 1
0 0 0
0 1 1
1 1 1

BLDG. BLDG. BLDG.
HEIGHT LENGTH WIDTH
TYPE=0 TYPE=0 TYPE=0

(METERS) (METERS) (METERS)

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0 1
0 0
0 0
0 0
1 1
1 1
0 0
0 0
0 0
1 1
1 0
1 0
0 0
0 0
0 0
1 1
0 0
1 1
0 1
1 1
1 1
0 0
1 1
1 0
0 1
1 1
0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



* CALM HOURS <»1) FOR DAY 158 *
* CALH HOURS <»1) FOR DAY 161 *
* CALM HOURS («1) FOR DAY 162 *

'LH HOURS (=1) FOR DAY 163 *
x__.LM HOURS (»1) FOR DAY 164 *
* CALM HOURS (=1) FOR DAY 165 *
* CALM HOURS (=1) FOR DAY 166 *
* CALM HOURS (=1) FOR DAY 167 *
* CALM HOURS (=1) FOR DAY 168 *
* CALM HOURS (=1) FOR DAY 169 *
* CALM HOURS (=1) FOR DAY 170 *
* CALM HOURS (»1> FOR DAY 172 *
* CALM HOURS (=1) FOR DAY 174 *
* CALM HOURS (=1) FOR DAY 175 *
* CALM HOURS (=1) FOR DAY 176 *
* CALM HOURS (»1) FOR DAY 178 *
* CALM HOURS (=1) FOR DAY 179 *
* CALM HOURS <«1) FOR DAY 181 *
* CALM HOURS (=1) FOR DAY 183 *
* CALM HOURS (*1) FOR DAY 184 *
* CALM HOURS (»1) FOR DAY 185 *
* CALM HOURS (=1) FOR DAY 186 *
* CALM HOURS (=1) FOR DAY 187 *
* CALM HOURS (=1) FOR DAY 189 *
* CALH HOURS (=1) FOR DAY 190 *
* CALM HOURS (»1) FOR DAY 191 *
* CALM HOURS (»1) FOR DAY 192 *
* CALM HOURS (»1) FOR DAY 195 *
* "ALH HOURS (=1) FOR DAY 196 *

LM HOURS (=1) FOR DAY 197 *
» CALM HOURS (=1) FOR DAY 198 *
* CALM HOURS (=1) FOR DAY 199 *
* CALM HOURS (=1) FOR DAY 200 *
* CALM HOURS (=1) FOR DAY 201 *
* CALM HOURS (=1) FOR DAY 202 *
* CALM HOURS (=1) FOR DAY 203 *
* CALM HOURS (=1) FOR DAY 204 *
* CALM HOURS (=1) FOR DAY 205 *
* CALM HOURS (=1) FOR DAY 206 *
* CALM HOURS (»1 ) FOR DAY 207 *
* CALM HOURS (*1 ) FOR DAY 208 *
* CALM HOURS (*1) FOR DAY 209 *
* CALM HOURS (=1) FOR DAY 210 *
* CALM HOURS (=1) FOR DAY 211 *
* CALM HOURS (=1) FOR DAY 212 *
* CALM HOURS (=1) FOR DAY 213 *
* CALM HOURS <*1) FOR DAY 214 *
* CALM HOURS («1) FOR DAY 215 *
* CALM HOURS (=1) FOR DAY 216 *
* CALH HOURS (=1) FOR DAY 217 *
* CALM HOURS <»1) FOR DAY 218 *
* CALM HOURS (*1) FOR DAY 219 *
* CALH HOURS (=1) FOR DAY 220 *
* CALH HOURS (=1) FOR DAY 224 *

LH HOURS (=1) FOR DAY 225 *
^— ALH HOURS (=1) FOR DAY 226 *
* CALH HOURS (=1) FOR DAY 227 *
* CALH HOURS (>1) FOR DAY 228 *
* CALH HOURS (=1) FOR DAY 229 *
* CALH HOURS (=1) FOR DAY 230 *

0
0
0
0
0
0
1
1
1
0
1
0
1
0
1
1
0
0
0
1
1
1
0
0
0
0
1
0
1
1
1
1
0
1
1
1
1
1
1
1
1
0
1
0
0
1
1
0
1
0
0
0
1
0
1
0
1
0
0
1

0
0
0
0
1
1
1
1
1
1
0
0
1
0
1
1
0
0
0
1
1
1
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
0
0
0
1
0
1
1
1
0
1
1
0
0
1
1
1
1
1
1
0
1

1
0
0
0
0
1
1
1
1
0
1
0
0
1
1
1
0
0
0
1
1
1
0
0
1
1
0
0
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
0
1
1
1
0
1
0
0
0
1
0
1
1
1
1
0
1

0
0
0
0
0
1
1
1
1
0
1
0
1
0
0
0
0
0
0
1
0
1
0
0
1
1
1
0
1
1
1
1
1
1
1
1
1
0
1
1
1
0
1
1
1
1
0
0
1
0
0
1
1
1
1
1
1
1
0
1

0
0
1
0
1
1
1
0
1
0
1
0
1
1
1
0
1
0
0
1
1
0
0
1
1
0
1
0
1
0
1
1
1
1
1
1
1
1

1
1
0
0
1
0
0
1
1
0
1
0
1
0
0
1

1
1
0
0
0
1
0
1
1
0
1
0
0
1
1
0
1
0
0
0
1
1
0
0
1
0
1
0
1
0
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
0
0
1
0
0
0
1
0
0
0
1
1
0
1

0
0
0
0
0
1
0
1
0
1
0
0
0
1
0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
0
1
1
1
1
0
1
1
1
1
1
1
1
1
0
0
1
0
1
1
0
0
1
1
0
0
0
1
0
0
0

0
0
0
0
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
1
0
1
1
0
1
1
1
0
0
0
0
0
0
1
1
0
0
0
0
0
1
1
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
1
1
0
0
0
0
0
0
1
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0
0
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1



* CALM HOURS <»1) FOR DAY 231 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 232 * 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 1 1 1
* CALM HOURS <»1) FOR DAY 233 * 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

L H HOURS («1) F O R D A Y 2 3 9 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
^_xLM HOURS (»1) FOR DAY 240 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 241 * 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1
* CALM HOURS (=1) FOR DAY 242 * 0 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 1 0 0 1 1 1 10
* CALM HOURS (=1) FOR DAY 244 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1
* CALM HOURS (=1) FOR DAY 245 * 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
* CALM HOURS (-1) F O R D A Y 2 4 8 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) F O R D A Y 2 4 9 * 0 1 1 1 1 0 0 0 1 1 1 1 0 0 1 0 0 0 0 0 1 0 0 0
* CALM HOURS (-1) FOR DAY 250 * 0 0 1 1 1 1 1 01 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (*1) FOR DAY 251 * 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0
* CALM HOURS (-1) FOR DAY 252 * 0 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
* CALM HOURS (-1) FOR DAY 253 * 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
* CALM HOURS <*1) FOR DAY 254 * 0 1 000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (-1) F O R D A Y 2 5 6 * 0 0 0 1 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0
* CALM HOURS <»1> FOR DAY 257 * 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS (»1) FOR DAY 258 * 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 5 9 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (»1) FOR DAY 262 * 1 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS <«1) FOR DAY 263 * 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 264 * 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
* CALM HOURS < = 1 ) F O R D A Y 2 6 5 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 266 * 1 1 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( « 1 ) F O R D A Y 2 6 7 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (»1) FOR DAY 268* 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1
* CALM HOURS (-1) FOR DAY 269 * 1 101 1 1 1 0 1 0 1 0 0 0 1 1 0 0 0 1 1 1 1 1
* "ALM HOURS (=1) FOR DAY 270 * 1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

LM HOURS <»1) FOR DAY 271 * 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 > F O R D A Y 2 7 2 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 274 * 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 7 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS ( = 1 ) F O R D A Y 2 7 7 * 1 0 0 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 1 " 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 2 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 3 * 0 1 0 0 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 8 5 * 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 8 6 * 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (-1) FOR DAY 287 * 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1
* CALM HOURS (=1) FOR DAY 288 * 1 1 1 1 1 1 1 1 1 0 0 0 0 1 0 0 0 0 0 1 1 1 1 1
* CALM HOURS (=1) FOR DAY 289 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 9 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS (=1) FOR DAY 291 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 01 1 1
* CALM HOURS (=1) FOR DAY 292 * 0 1 0 1 0 0 0 0 1 0 1 1 1 1 0 0 0 0 1 0 0 1 0 0
* CALM HOURS (=1) FOR DAY 294 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 295 * 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (»1) FOR DAY 297 * 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 298 * 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS («1) F O R D A Y 3 0 1 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (»1) F O R D A Y 3 0 2 * 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



- X -

*** SKINNER LANDFILL - WASTE LAGOON; MARCH • AUGUST 1987

* 183-DAY AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

* FROM SOURCES: 1, -20,
* FOR THE DISCRETE RECEPTOR POINTS *

- Y - CON. - X - - Y - CON. - X - - Y CON.

'N'-DAY
183 DAYS
SGROUP* 1

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0

^ 415.0

207.0
305.0
323.0
213.0
66.0
15.0

-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0

91.0
463.0
73.0

9902.00000
6150.82400
5300.61400
5688.15600
5399.24000
10542.83000
11609.42000
2605.81800
2851.75100
3331 .80800
3263.71100
1666.21500
5137.98100
407.70570
794.01650
394.36090
1785.97300

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0

-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

14688.56000
5240.04400
4988.99900
5321.24000
6155.40000
11171.63000
8379.04800
4108.60500
2391.85600
3276.20100
2347.90200
1724.79200
2124.44600
720.95660
895.87370
2431.89200

114.0
170.0
250.0
221.0
198.0
56.0

-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

9918.22500
6686.95400
5214.37600
4910.82300
5765.32700
20316.57000
4547.67600
3286.28500
2497.74400
3599.66300
1699.85300
2568.43400
523.37920
419.24840
956.13020
2583.66000



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1. -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
1-HR

SGROUP# 1

- X - - Y - CON. (DAY.HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0

979279.
598096.
423683.
334274.
339586.
381375.
392537.
402112.
642655.

-99.01224568.
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0

637366.
562553.
483386.
364877.
369180.
333860.
503622.
403999.

207.01162814.
-256.0
-110.0
91.0
244.0
30.0
73.0

106016.
158798.
190821.
182539.
264101.

80000
70000
80000
20000
40000
60000
60000
80000
80000
00000
50000
60000
30000
00000
30000
50000
40000
20000
00000
20000
80000
00000
00000
40000

228303.80000

(152,
(147,
(157,
(199,
(214,
(301,
(274,
(256,
(177,
(229,
(235,
(286,
(195,
(223,
(161.
(270.
(123,
(122,
(183.
(126.
(218,
(249,
(253,
(205,
(301,

6)
3)
3)
22)
4)
8)
7)
6)
23)
21)
21)
2)
24)
21)
4)
6)
3)
1)
23)
2)
24)
6)
7)
21)
5)

111.
117.
170.
251.
239.
221.
201.
146.
56.
30.
-62.
-155.
-209.
-221.
-198.
-168.
-164.
-62.
-90.
-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

687583
379053
395851
317523
343413
388792
403431
501540

-59.01022896
-151.01662590
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

460492
526099
304205
379297
412782
396952
477833
911704
751620
72660
70951

.20000

.70000

.40000

.70000

.60000

.50000

.20000

.20000

.00000

.00000

.80000

.70000

.70000

.60000

.20000

.30000

.50000

.90000

.10000

.40000

.29000
192372.70000
142853
213178

.20000

.90000

(263, 5)
(137,24)
(127, 2)
(157, 2)
(263,22)
(264, 6)
(205,21)
(301. 5)
(252, 5)
(156, 6)
(224,21)
(127,22)
(298, 3)
(292, 1)
(161,21)
(140,23)
(123, 3)
(288,19)
(224, 5)
(126, 2)
(219, 1)
(161,21)
(122. 1)
(263,22)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

2ND HIGH
1-HR

SGROUP* 1

- X - - Y - CON. (DAY,HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0

-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0

918629.
598096.
323280.
299852.
339586.
368990.
392537.
400236.
616963.

-99.01224568.
-177.0
-140.0
-143.0

-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

625911.
525344.
458499.
281685.
308217.
299921.
362492.
322547.
748901 .
71940.
154292.

20000
70000
30000
40000
40000
30000
60000
90000
10000
00000
70000
40000
50000
30000
50000
70000
80000
50000
30000
88000
10000

174062.60000
144468.80000
249905.50000
199891.50000

(302,
(152,
(158,
(302,
(277,
(277,
(277,
(273,
(267,
(231,
(195,
(298,
(127,
(223,
(140,
(269,
(287,
(233,
(255,
(298,
(292,
(250,
(248,
(256,
(266,

5)
1)
2)
4)
7)
2)
3)
2)
24)
22)
22)
5)
22)
22)
24)
3)
3)
1)
20)
3)
1)
20)
6)
6)
3)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0

15.0
15.0
-59.0

668514.
377275.
395851.
317523.
342468.
387120.
403047.
500385.
873859.

-151.01417995.
-163.0
-143.0
-107.0

-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

352343.
506093.
303645.
379072.
412782.
368194.
376538.
341318.
638207.
50930.
63115.
192372.
80077.
213127.

10000
00000
40000
70000
30000
80000
80000
50000
60000
00000
90000
30000
40000
70000
20000
70000
90000
90000
40000
04000
60000
70000
34000
30000

(127,
(130,
(130,
(292,
(294,
(142,
(256,
(216,
(274,
(126,
(268,
(195,
(126,
(218,
(250,
(249,
(287,
(259,
(174,
(218,
(299,
(250,
(269,
(149,

2)
21)
22)
21)
22)
22)
6)
23)
3)
5)
3)
24}
2)
24}
2)
1)
3)
6)
24)
4)
4)
2)
19)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

* 50 MAXIMUM 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *

MAX 50
1-HR

SGROUP* 1

FROM SOURCES: 1, -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
H
15
16
17
18
19
20
21
22
23
24
25

CON.

1662590.00000
1417995.00000
1246538.00000
1224568.00000
1224568.00000
1205397.00000
1162814.00000
1098960.00000
1063152.00000
1022896.00000
1008472.00000
997424.50000
979279.80000
952472.60000
918629.20000
911704.90000
877781.90000
873859.60000
845817.00000
845304.40000
816378.80000
802407.90000
797268.10000
793572.90000
778978.70000

HOUR

6
5
3
22
21
2
23
3
24
5
23
3
6
3
5
19
21
3
20
23
21
20
3
20
20

DAY

156
126
156
231
229
209
183
126
243
252
155
252
152
128
302
288
243
274
224
195
155
219
271
285
251

X Y
OR
RANGE 0

(METERS) (

30.0
30.0
30.0
38.0
38.0
38.0
-12.0
30.0
30.0
56.0
38.0
30.0
50.0
38.0
50.0
-62.0
38.0
56.0
30.0
30.0
38.0
38.0
50.0
38.0
30.0

'(METERS)
OR

> IRECTION
DEGREES)

-151.0
-151.0
-151.0
-99.0
-99.0
-99.0
207.0
-151.0
-151.0
-59.0
-99.0
-151.0
207.0
-99.0
207.0
211.0
-99.0
-59.0
-151.0
-151.0
-99.0
-99.0
207.0
-99.0
-151.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON.

769084.30000
769084.30000
768575.60000
763525.80000
758991.00000
754745.30000
751620.10000
748901 .30000
734221 .80000
719262.90000
697598.00000
697598.00000
687583.20000
668514.10000
668514.10000
668514.10000
653486.10000
642655.80000
638207.40000
637366.50000
625911.70000
616963.10000
615442.10000
615387.00000
608320.00000

HOUR

1
1

23
22
1
2
5
20
23
2
23
5
5
22
22
2
23
23
24
21
22
24
21
22
7

DAY

258
200
243
284
274
252
224
255
130
274
271
226
263
206
130
127
177
177
174
235
195
267
216
233
283

X >
OR
RANGE C

(METERS) (

50.0
50.0
38.0
38.0
38.0
56.0
-90.0
-12.0
50.0
56.0
-12.0
-12.0
111.0
111.0
111.0
111.0
56.0
104.0
-90.0
-12.0
-12.0
104.0
104.0
50.0
-12.0

'(METERS)
OR

1 IRECTION
DEGREES)

207.0
207.0
-99.0
-99.0
-99.0
-59.0
-191.0
207.0
207.0
-59.0
207.0
207.0
204.0
204.0
204.0
204.0
-59.0
-43.0
-191.0
-177.0
-177.0
-43.0
-43.0
207.0
207.0



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

HIGHEST 8-HOUR AVERAGE CONCENTRATION (HICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
8-HR
SGROUP* 1

- X - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

335722.60000C
206972. 10000C
89714. 92000C
95468.83000

1 19061. 50000C
75621.62000
114508. 40000C
109266.20000
184707.30000
31721 1.00000C
118024.60000
175240.10000
1 02800. 30000C
117444.10000
92971. 08000C
94387. 21 OOOC
1 04702. 20000C
89227.81000
1 96204. 70000C
22322. 41 OOOC
33145. 37000C
39612.12000C
32491. 29000C
63499. 48000C
56877. 63000C

(271,
(179,
(158,
(243,
(214,
(267,
(301,
(273,
(273,
(155,
(235,
(125,
(120,
(223,
(161,
(270,
(287,
(122,
(183,
(126,
(169,
(249,
(162,
(178,
(301,

1)
1)
1)
1)
1)
1)
1>
1>
1)
3)
3)
1)
3)
3)
1)
1)
1)
1)
3)
1)
1)
1)
1)
1)
1)

111
117
170
251
239
221
201
146
56
30
-62

-155
-209
-221
-198
-168
-164
-62
-90
-488
-610
-427
-244
372

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

290201.
102371.
183957.
102278.
87626.
77311.
111474.
150374.
392100.
522456.
84962.
127146.
82228.
101804.
107604.
72540.
119678.
151950.
135323.
16446.
16084.
37460.
23317.
59043.

40000C
60000C
20000C
40000C
17000C
95000
30000C
70000C
10000C
30000C
56000C
90000C
60000
30000C
90000C
20000
10000C
80000C
60000C
31 OOOC
27000
56000C
15000
16000C

(179,
(158,
(179,
(157,
(214,
(301,
(178,
(301,
(252,
(156,
(224,
(120,
(223,
(169,
(292,
(302.
(287,
(288,
(174,
(126,
(299,
(250,
(122,
(214,

1)
1)
1)
1)
1)
3)
1)
1)
1)
1)
1)
3)
3)
1)
1)
3)
1)
3)
3)
1)
1)
1)
1)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

2ND HIGH
8-HR
SGROUP* 1

SECOND HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114. 0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

1 63245. 40000C
199603. 30000C
73151. 80000C
83110. 62000C
71874.44000C
70197.31000C
84876.69000
105971. 70000C
168421.10000C
295578.60000
114499.30000
1 54053. 30000C
1 02214. 90000C
96407.19000
89496. 42000C
81115.45000C
74585. 77000C
53757.91000C

1 44422. 90000C
15517.71000C
32214.44000C
34175.84000C
31168.61000C
44032. 84000C
33315. 25000C

(152,
(152,
(271,
(129,
(292,
(245,
(294,
(178,
(240,
(243,
(236,
(298,
(175,
(218,
(249,
(286,
(249,
(233,
(283.
(298,
(292,
(250,
(248,
(205,
(266,

1>
1)
1)
1)
3)
1)
1)
1)
3)
3)
1)
1)
1)
1)
1)
3)
3)
1)
1)
1)
1)
3)
1)
3)
1)

111.
117.
170.
251.
239.
221.
201.
146.
56.
30.
-62.

-155.
-209.
-221.
-198.
-168.
-164.
-62.
-90.
-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

234256.
80012.
88523.
97334.
75395.
67509.
85002.
144217.
346689.
472124.
76748.
108163.
80290.
91089.
OftAAATOOOD*

71290.
81667.
69399.
125783.
11612.
11850.
35421 .
13346.
37438.

60000
30000C
25000
46000C
19000
18000C
23000C
80000C
00000
10000C
81000C
60000C
99000
30000
86000C
25000C
12000C
83000C
60000C
92000C
83000C
93000C
22000C
72000C

(243,
(271,
(243,
(257,
(267,
(142,
(301,
(178,
(177,
(126,
(224,
(175,
(218,
(223.
(250,
(287,
(249,
(147.
(224,
(167,
(219,
(292,
(269,
(256,

1)
1)
1)
1)
1)
3)
1)
1)
3)
1)
3)
1)
1)
1)
1)
1)
3)
3)
1)
2)
1)
1)
3)
3)



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1987

* 50 MAXIMUM 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

MAX 50
8-HR
SGROUP* 1

* FROM SOURCES: 1, -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON. F

522456.30000C
472124.10000C
392100.10000C
346689.00000
335722. 60000C
333989. 70000C
317211. OOOOOC
295578.60000
290201. 40000C
282391. 40000C
234256.60000
233790.00000
225 282. OOOOOC
216648.50000
211865.30000C
206972. 10000C
205238. 90000C
204008. 20000C
1 99603. 30000C
1 97877. 80000C
196427.00000
1 96204. 70000C
192459. 70000C
1 90092. 30000C
187356.60000

>ER.

1
1
1
3
1
1
3
3
1
3
1
3
1
1
1
1
3
3
1
1
1
3
3
3
3

DAY

156
126
252
177
271
274
155
243
179
276
243
231
155
177
209
179
251
272
152
129
281
183
251
202
154

X \
OR
RANGE D

(METERS) (

30.0
30.0
56.0

. 56.0
50.0
56.0
38.0
38.0
111.0
56.0

111.0
38.0
56.0
56.0
38.0

114.0
30.0
56.0

114.0
111.0
56.0

-12.0
56.0
56.0
56.0

'(METERS)
OR

IIRECTION
DEGREES)

-151.0
-151.0
-59.0
-59.0
207.0
-59.0
-99.0
-99.0
204.0
•59.0
204.0
-99.0
-59.0
-59.0
-99.0
255.0
-151.0
-59.0
255.0
204.0
-59.0
207.0
-59.0
-59.0
-59.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON. F

1 85400. 20000C
184707.30000
183957.20000C
181477.20000
175240.10000
173898.20000
1 72820. 80000C
168421. 10000C
168243. 20000C
1 66237. 40000C
163245. 40000C
160638. 10000C
158857. OOOOOC
155162.60000
1 54053. 30000C
153982. OOOOOC
1 53889. 10000C
153071.00000
152199.40000
151950. 80000C
1 50374. 70000C
149913. 80000C
149446.70000C
1 49330. 70000C
149181.80000

>ER.

3
1
1
3
1
1
3
3
1
1
1
1
3
1
1
1
3
3
3
3
1
1
1
3
1

DAY

224
273
179
284
125
153
292
240
197
252
152
128
219
222
298
285
146
229
243
288
301
274
228
203
281

X t
OR
RANGE D

(METERS) (

30.0
104.0
170.0
38.0

-105.0
111.0
56.0
104.0
56.0
30.0
50.0
38.0
38.0
104.0
-105.0
30.0
56.0
38.0
30.0
-62.0
146.0
38.0

111.0
56.0
104.0

'(METERS)
OR

IIRECTION
DEGREES)

-151.0
-43.0
326.0
-99.0
-140.0
204.0
-59.0
-43.0
-59.0
-151.0
207.0
-99.0
-99.0
-43.0
-140.0
-151.0
-59.0
-99.0
-151.0
211.0
15.0
-99.0
204.0
-59.0
-43.0



*** SKINNER LANDFILL - WA?TE LAGOON; MARCH - AUGUST 1989

I SCSI (DATED 90346)
DATE & TIME OF THIS RUN - Tue 12-10-1991 5:07:13
INPUT FILE - SKINNER9.CTL
OUTPUT FILE - ISC1989.0UT



SKINNER LANDFILL - WASTE LAGOON; MARCH AUGUST 1989

CALCULATE (CONCENTRATIONS .DEPOSIT I ON»2)
RECEPTOR GRID SYSTEM (RECT ANGULAR- 1 OR 3, POLAR=2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECT ANGULAR- 1.POLAR-2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)
CALCULATIONS ARE WRITTEN TO TAPE (YES=1,NO=0)
LIST ALL INPUT DATA (NO=0,YES=1 ,MET DATA ALSO-2)

iswd) *
ISW(2) =
ISW(3) =
ISU(A) =
ISW(5) =
ISW(6) =

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:

HOURLY (YES-1, N0=0)
2-HOUR (YES-1, NO-0)
3-HOUR (YES-1, N0=0)
4-HOUR (YES-1, NO-0)
6- HOUR (YES-1. NO-0)
8-HOUR (YES-1, NO-0)
12-HOUR (YES-1, NO-0)
24-HOUR (YES-1, NO-0)

PRINT <N'-DAY TABLE(S) (YES-1, NO-0)

ISW(7) =
ISW(8) =
ISW(9) =
ISW(10) -
iswdD =
ISW(12) -
ISW(13) =
ISW(14) -
iswdS) =

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):
DAILY TABLES (YES-1,NO-0) ISW(16) = 0
HIGHEST & SECOND HIGHEST TABLES (YES-1,NO-0) ISW(17) - 1
MAXIMUM 50 TABLES (YES-1,NO-0) ISU(18) - 1

METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED-1,CARD-2) ISW(19) - 1
RURAL-URBAN OPTION (RU.-O.UR. MODE 1-1.UR. NODE 2-2,UR. MODE 3-3) ISU(20) = 0
WIND PROFILE EXPONENT VALUES (DEFAULTS-1,USER ENTERS-2,3) ISW(21) - 1
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS-1,USER ENTERS-2,3} ISW(22) - 1
SCALE EMISSION RATES FOR ALL SOURCES (NO-0,YES>0) ISW(23) = 0
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES-1,NO-2) ISW(24) = 1
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOWNWASH (YES-2,N0=1) ISW(25) = 1
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES-1,NO-2) ISW(26) = 2
CONCENTRATIONS DURING CALM PERIODS SET - 0 (YES-1,NO-2) ISW(27) = 1
REG. DEFAULT OPTION CHOSEN (YES-1,NO-2) ISW(28) - 2
TYPE OF POLLUTANT TO BE MODELLED (1-S02.2-OTHER) ISW(29) = 2
DEBUG OPTION CHOSEN (YES-1,NO-2) ISW(30) - 2
ABOVE GROUND (FLAGPOLE) RECEPTORS USED (YES-1,NO-0) ISW(31) - 1

NUMBER OF INPUT SOURCES
NUMBER OF SOURCE GROUPS (-O.ALL SOURCES)
TIME PERIOD INTERVAL TO BE PRINTED (-0,ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES
NUMBER OF Y (THETA) GRID VALUES
NUMBER OF DISCRETE RECEPTORS
SOURCE EMISSION RATE UNITS CONVERSION FACTOR
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION
SURFACE STATION NO.
YEAR OF SURFACE DATA
UPPER AIR STATION NO.
YEAR OF UPPER AIR DATA
ALLOCATED DATA STORAGE
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN

NSOURC = 20
NGROUP - 1
IPERD = 0

NXPNTS - 0
NYPNTS = 0
NXWYPT = 49

TK -.10000E+07
ZR = 10.00 METERS

IMET = 9
DECAY -O.OOOOOOE+00

ISS - 93814
ISY = 89
IUS - 13840
IUY = 89

LIMIT - 50000 WORDS
MIMIT - 6926 WORDS



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989 ***

*** METEOROLOGICAL DAYS TO BE PROCESSED ***

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

2.

1. -20,

*** NUMBER OF SOURCE NUMBERS REQUIRED TO DEFINE SOURCE GROUPS ***
(NSOGRP)

SOURCE NUMBERS DEFINING SOURCE GROUPS
(IDSOR)

UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES
(METERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

WIND PROFILE EXPONENTS ***

STABILITY
CATEGORY

A
B
C
D
E
F

WIND SPEED CATEGORY
1

.70000E-01

.70000E-01

.10000E+00

.15000E+00

.35000E+00

.55000E+00

2
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

3
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

4
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

5
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

VERTICAL POTENTIAL TEMPERATURE GRADIENTS ***
(DEGREES KELVIN PER METER)

STABILITY
CATEGORY

( 50.0,
( 170.0,
( 230.0.
( 146.0,
( -12.0,
( -209.0.
( -183.0,
( -62.0,
( -558.0,
( -244.0,

A
B
C
D
E
F

207.
326.
165.
15.

-177.
-107.
105.
211.

0),
0),
0),
0),
0),
0),
0).
0),

-110.0),
463. 0).

1
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

( 111.0,
( 220.0,
( 221.0,
( 104.0,
( -62.0,
( -229.0,
( -168.0,
( -12.0,
( -610.0,
( 354.0.

WIND SPEED CATEGORY
2

.OOOOOE+00

.OOOOOE+00

.OOOOOE+00

.OOOOOE+00

.200006-01

.35000E-01

*** X,Y

204.0), (
323.0), (
114.0), (
-43.0), (
-163.0), (
-91.0), (
153.0), (
207.0), {

0.0), (
30.0), (

3
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

4
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

5
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

6
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

COORDINATES OF DISCRETE RECEPTORS ***
(METERS)

114.0, 255.
251.0, 312.
210.0, 66.
56.0, -59.

-105.0. -140.
-221.0, -41.
-165.0, 204.
-90.0, -191.
-488.0, 91.
372.0, 354.

0)
0)
0)
0)
0)
0)
0)
0)
0)
0)

, ( 117
, ( 250
, ( 201
, ( 38
, ( -155
, ( -212
, ( -164
, ( -433
, ( -427
, ( 415

.0,
-0,
.0,
.0,
.0,
.0,
.0.
.0,
-0,
.0,

305.0). (
262.0), (
15.0), <
-99.0), (
-143.0), (

9.0). <
214.0), <
-256.0), <
146.0), <
73.0), <

: 119.0,
: 239.0,

198.0,
: 3o.o,
: -172.0,
: -198.0,
: -112.0,
: -488.0,
: -366.0,

329.0).
213.0).
-3.0),

-151.0).
-143.0),
58.0),
213.0),
-293.0),
244.0),



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS *
* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - HGT. - X - - Y HGT. - X - - Y - HGT.

so.o
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0
-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0
-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 198" ***

*** SOURCE DATA ***

EMISSION RATE TEMP. EXIT VEL.
TYPE=0,1 TYPE=0

T W (GRAMS/SEC) (DEG.K);
Y A NUMBER TYPE=2 BASE VERT. DIM

SOURCE P K PART. (GRAMS/SEC) X Y ELEV. HEIGHT TYPE=1
NUMBER E E CATS. *PER METER**2 (METERS) (METERS) (METERS) (METERS) (METERS)

1 2 0 0
2 2 0 0
3 2 0 0
4 2 0 0
5 2 0 0
6 2 0 . 0
7 2 0 0
8 2 0 0
9 2 0 0

10 2 0 0
11 2 0 0
12 2 0 0
13 2 0 0
14 2 0 0
15 2 0 0
16 2 0 0
17 2 0 0

^ 18 2 0 0
19 2 0 0
20 2 0 0

* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (*1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (=1)
* CALM HOURS (~1)
* CALM HOURS (=1)

LM HOURS (*1)
^_^ALM HOURS ("1)
* CALM HOURS (=1)
* CALM HOURS (*1)
* CALM HOURS (*1)
* CALM HOURS (=1)

0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01
0.10000E+01

FOR DAY 120 *
FOR DAY 122 *
FOR DAY 124 *
FOR DAY 126 *
FOR DAY 128 *
FOR DAY 133 *
FOR DAY 134 *
FOR DAY 137 *
FOR DAY 138 *
FOR DAY 141 *
FOR DAY 142 *
FOR DAY 144 *
FOR DAY 148 *
FOR DAY 149 *
FOR DAY 153 *
FOR DAY 155 *
FOR DAY 157 *
FOR DAY 158 *
FOR DAY 160 *
FOR DAY 161 *
FOR DAY 162 *
FOR DAY 165 *
FOR DAY 166 *
FOR DAY 167 *
FOR DAY 172 *
FOR DAY 174 *
FOR DAY 175 *

1
0
0
0
0
0
1
0
1
0
1
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
1

-1.5
- .5
- .5
- .5
- .5
- .5
- .5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5
-1.5

0 0 0
0 0 1
1 1 0
0 0 1
0 0 1
0 0 0
1 0 1
0 1 1
0 0 0
1 1 1
1 1 0
0 0 1
0 0 0
0 0 1
0 0 0
0 0 0
0 1 1
1 1 1
0 0 0
0 0 0
1 1 0
0 0 0
0 0 0
0 0 0
1 0 1
1 0 1
1 1 1

27.4
24.4
21.3
18.3
15.2
12.2
9.1
6.1
3.0
0.0

-3.0
-6.1
-9.1

-12.2
-15.2
-18.3
-21.3
-24.4
-27.4
-30.5

0 0 0
1 1 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
1 1 1
0 0 0
1 1 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 1 0
0 0 0
0 0 0
1 1 1
0 0 0
0 1 0
0 0 0
0 0 0
0 0 1
1 1 1

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 1
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0

TYPE=0
(M/SEC);
HORZ.DIM DIAMETER

TYPE=1,2 TYPE=0
(METERS) (METERS)

3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05
3.05

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 1 1
0 0 0
0 0 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 0
0 0 1

BLDG. BLDG. BLDG.
HEIGHT LENGTH WIDTH
TYPE=0 TYPE=0 TYPE=0

(METERS) (METERS) (METERS)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0
1 1
0 0
0 0
1 0
0 0
0 1
0 0
0 1
0 0
0 0
1 0
0 0
1 0
0 0
1 0
0 0
0 1
1 1

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00



* CALM HOURS ("1} FOR DAY 176 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS <«1> FOR DAY 177 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (-1) F O R D A Y 1 7 8 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

\ L M HOURS ( * 1 ) F O R D A Y 1 8 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
^_ UM HOURS (=1) FOR W 187 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 00
* CALM HOURS (=1) FOR DAY 188 * 1 0 1 1 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
» CALM HOURS (=1) FOR DAY 189 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1) FOR DAY 193 * 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 1 9 4 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 197 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 00
* CALM HOURS (-1) FOR DAY 198 * 1 0 1 11 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10
* CALM HOURS (»1) FOR DAY 199 * 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 200 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
* CALM HOURS < * 1 ) F O R D A Y 2 0 1 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0
* CALM HOURS ( = 1 ) F O R D A Y 2 0 3 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS < » 1 > F O R D A Y 2 0 5 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
* CALM HOURS (*1> F O R D A Y 2 0 6 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (=1) FOR DAY 207 * 0 1 0 1 000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 208 * 1 01 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 210 " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (=1) FOR DAY 212 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (*1) F O R D A Y 213* 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 214 * 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS ( = 1 ) F O R D A Y 2 1 8 * 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 220 * 0 0 0 0 1 01 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS <«1) FOR DAY 221 * 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS (=1) FOR DAY 222 * 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS (*1> FOR DAY 223 * 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* rjOM HOURS (-1) F O R D A Y 2 2 4 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LM HOURS (=1) FOR DAY 225 * 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
^ CALM HOURS (=1) FOR DAY 226 * 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS (=1) FOR DAY 227 * 1 101 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1) FOR DAY 228 * 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 3 1 * 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1) FOR DAY 234 * 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 3 5 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 236 * 1 0 1 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 3 7 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1
* CALM HOURS (=1) FOR DAY 238 * 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 239 * 1 1 1 101 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
* CALM HOURS (-1) FOR DAY 240 * 1 1 000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS ( = 1 ) F O R D A Y 2 4 2 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
* CALM HOURS ( = 1) FOR DAY 243 *1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 4 4 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 2 5 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (=1) FOR DAY 257 * 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (»1) FOR DAY 260 * 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1) FOR DAY 261 * 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS ( = 1 ) F O R D A Y 263* 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 268 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 000 1 0 1 0
* CALM HOURS ( = 1 ) F O R D A Y 2 7 2 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (=O) FOR DAY 273 * 1 00 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 277 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS (=1) F O R D A Y 2 7 8 * 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LM HOURS < * 1 > F O R D A Y 2 8 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
w*LM HOURS (=1) FOR DAY 281 * 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 00

* CALM HOURS (=1) F O R D A Y 2 8 4 * 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 9 5 * 0 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) F O R D A Y 2 9 7 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1
* CALM HOURS (=1) FOR DAY 298 * 1 0 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1



* CALM HOURS (»1> FOR DAY 299 * 1 1 1 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 00
* CALM HOURS <»1) FOR DAY 300 * 0 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 1 000 1 1 0
* CALM HOURS < » } F O R D A Y 3 0 1 * 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0

-AIM HOURS (»1) FOR DAY 302 * 0 1 001 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 1



- X -

•N'-DAY
183 DAYS
SGROUP* 1

*** SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1989

* 183-DAY AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

* FROM SOURCES: 1, -20,
* FOR THE DISCRETE RECEPTOR POINTS *

- Y CON. - X - - Y - CON. - X • - Y - CON.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0

^ 415.0

207.0
305.0
323.0
213.0
66.0
15.0
-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

6565.66500
3535.07900
3583.64900
4589.54800
4640.71100
8014.12100
11349.08000
4959.87800
3884.22800
4756.98500
4247.01300
2178.52800
5024.80500
887.57430
932.42670
775.89070
1342.98400

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0
-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

9301.58900
3159.73700
4117.75400
4516.53200
4534.08300
8989.66700
7623.93300
7844.65100
4252.94500
5094.96100
2683.55500
3123.65000
3602.55200
914.43160
1121.08600
1614.67700

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

5406.58500
4174.87600
4663.90500
4543.62700
4246.79700
19719.53000
6694.89000
4418.17000
3721.69700
4515.03600
2246.08300
3865.35900
1105.39600
870.01090
1092.34600
2123.36600



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
1-HR

S GROUP#

- X - - Y - CON. (DAY,HOUR) X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0

-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0

734221
495989
423670
334274
339586
368990
396957
407100
642655

-99.01224568
-177.01160209
-140.0
-143.0

-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0

91.0
244.0
30.0
73.0

731495
483386
310039
372487
443964
354248
645830
697598
202567
119060
175597
216687
261565
228303

.80000

.40000

.00000

.20000

.40000

.30000

.10000

.20000

.80000

.00000

.00000

.90000

.30000

.00000

.60000

.50000

.50000

.70000

.00000

.10000

.50000

.90000

.80000

.20000

.80000

(231,
(123,
(144,
(284,
(287,
(226,
(144,
(207,
(242,
(136,
(220,
(271,
(301,
(187,
(142,
(158,
(134,
(240,
(200,
(261,
(224,
(214,
(158,
(192,
(157,

21}
23)
3)
2)
24)
21)
2)
1)
22)
1)
4)
6)
4)
3)
5)
21)
24)
5)
22)
4)
2)
1)
21)
24)
23)

111.
117.
170.
251.
239.
221.
201.
146.
56.
30.

-62.
-155.
-209.
-221.
-198.
-168.
-164.

-62.
-90.
-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0

15.0
15.0

687583.
505568.
395851.
317523.
343413.
333142.
403293.
501540.

-59.01022896.
-151.0
-163.0
-143.0
-107.0

-41.0
58.0

153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

997424.
627048.
506093.
404162.
284381.
411455.
385902.
455514.
775667.
563532.
167060.
117501.
160326.
209922.
213178.

20000
60000
40000
70000
60000
90000
90000
20000
00000
50000
60000
30000
80000
00000
90000
30000
80000
60000
40000
10000
90000
50000
40000
90000

(205,24)
(144, 3)
(220,23)
(281, 2)
(215, 2)
(228, 2)
(192,24)
(157,23)
(205,22)
(194,24)
(262,21)
(301, 4)
(187, 3)
(213, 4)
(299,24)
(148,24)
(134,24)
(297,21)
(247, 6)
(261, 4)
(142, 5)
(300, 3)
(240, 5)
(215, 2)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

2ND HIGH
1-HR

SGROUP* 1

* SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - CON. (DAY,HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0 734221.80000
255.0 495989.40000
329.0 423670.00000
323.0 254454. 60000
262.0 318599.30000
165.0 340212.30000
66.0 396957.10000
-3.0 400236.90000
-43.0 629668.30000
-99.01190359.00000
-177.01048581.00000
-140.0 727577.20000
-143.0 361864.80000
-91.0 281685.30000
9.0 291443.20000

105.0 439642.60000
204.0 346593.40000
213.0 481832.30000
207.0 696216.00000
-256.0 152206.80000
-110.0 119060.50000
91.0 130504.70000
244.0 182539.00000
30.0 242740.30000
73.0 228303.80000

(288,23)
(207, 6)
(144, 5)
(286,22)
(283,22)
(206,21)
(176,22)
(280,22)
(219,22)
(220, 1)
(136,22)
(300, 6)
(247, 4)
(271, 2)
(138, 2)
(136, 4)
(301, 2)
(302, 4)
(297, 5)
(261,' 1)
(243, 5)
(300, 2)
(267,24)
(207, 3)
(161,24)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0 687583.20000
305.0 505568.60000
326.0 395851.40000
312.0 300172.80000
213.0 273351.40000
114.0 331352.00000
15.0 402243.20000
15.0 501540.20000
-59.0 916501.60000
-151.0 997424.50000
-163.0 527886.30000
-143.0 394446.90000
-107.0 384681.30000
-41.0 284381.00000
58.0 397211.80000
153.0 371781.00000
214.0 273273.40000
211.0 612307.40000
-191.0 485946.10000
-293.0 132617.90000

0.0 106426.80000
146.0 144232.80000
463.0 166502.80000
354.0 184151.00000

(235, 1)
(144, 5)
(283,23)
(242,24)
(269, 5)
(220, 6)
(207, 3)
(161,24)
(136,24)
(195, 5)
(263. 5)
(246,23)
(261, 4)
(265, 1)
(214, 1)
(181,22)
(295.19)
(297. 4)
(282, 6)
(261. 1)
(204, 1)
(300, 4)
(302. 4)
(283,22)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

* 50 MAXIMUM 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *

MAX 50
1-HR

SGROUP* 1

* FROM SOURCES: 1. -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON.

1224568.00000
1190359.00000
1160209.00000
1048581.00000
1048581.00000
1022896.00000
1008674.00000
997424.50000
997424.50000
922469.90000
916501.60000
910966.10000
910966.10000
879339.20000
878400.40000
877781.90000
845304.40000
845304.40000
831025.50000
831025.50000
822312.20000
810180.00000
796553.30000
791142.70000
775667.60000

HOUR

1
1
4
7
22
22
7
5
24
24
24
24
4
6
1

21
20
21
1
24
20
6
8
22
21

DAY

136
220
220
271
136
205
198
195
194
219
136
281
269
277
269
147
254
197
195
179
136
242
300
219
297

X Y
OR
RANGE D

(METERS) (

38.0
38.0

-12.0
-12.0
-12.0
56.0
38.0
30.0
30.0
38.0
56.0
38.0
38.0
30.0
56.0
38.0
30.0
30.0
30.0
30.0
38.0
38.0

-12.0
56.0

-62.0

'(METERS)
OR

IIRECTION
DEGREES)

-99.0
-99.0
-177.0
-177.0
-177.0
-59.0
-99.0
-151.0
-151.0
-99.0
-59.0
-99.0
-99.0
-151.0
-59.0
-99.0
-151.0
-151.0
-151.0
-151.0
-99.0
-99.0
-177.0
-59.0
211.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON.

768575.60000
768575.60000
756991.00000
745457.10000
734221.80000
734221.80000
731495.90000
727577.20000
708767.80000
705980.60000
703275.10000
700686.10000
697598.00000
696216.00000
688748.80000
687583.20000
687583.20000
679574.80000
672314.50000
669416.40000
668514.10000
668514.10000
655182.30000
654049.10000
653486.10000

HOUR

1
23
21
3
23
21
6
6
5
24
24
7
22
5
22
1
24
1

23
20
23
23
20
3
22

DAY

282
223
223
122
288
231
271
300
161
294
123
300
200
297
168
235
205
141
131
205
283
220
260
215
242

X 1
OR
RANGE C

(METERS) (

38.0
38.0
38.0
56.0
50.0
50.0

-105.0
-105.0
30.0

-12.0
50.0

-105:0
-12.0
-12.0
50.0

111.0
111.0
56.0
38.0
38.0

111.0
111.0
56.0

111.0
56.0

r(METERS)
OR

IIRECTION
[DEGREES)

-99.0
-99.0
-99.0
-59.0
207.0
207.0
-140.0
-140.0
-151.0
-177.0
207.0
-140.0
207.0
207.0
207.0
204.0
204.0
-59.0
-99.0
-99.0
204.0
204.0
-59.0
204.0
-59.0



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
8-HR
SGROUP* 1

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0

-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0

91.0
244.0
30.0
73.0

174862
127414
141223
73065
133529
63736
107148
112649
159184
222530
250803
204037
115012
75465
105514
119783
78633
135909
173460
59128
24183
50280
43872
63567
41892

.10000

.10000

.30000C

.59000

.20000C

.45000

.30000

.20000C

.10000C

.00000

.80000C

.60000C

.60000

.21000C

.50000C

.90000

.20000C

.90000C

.10000

.97000C

.57000

.32000C

.31000C

.34000C

.69000C

(288,
(289.
(144,
(287,
(284,
(233,
(176,
(207,
(280,
(269,
(220,
(300,
(246,
(197,
(214,
(267,
(148,
(302,
(149,
(261,
(246,
(214,
(240,
(207,
(161,

3)
1)
1)
3)
1>
1)
3)
1)
3)
1>
1)
1)
3)
3>
1)
3)
3)
1)
3)
1)
1)
1)
1)
1)
3)

111.
117.
170.
251.
239.

0
0
0
0
0

221.0
201.
146.
56.
30.

0
0
0
0

-62.0
-155.
-209.
-221.
-198.
-168.
-164.
-62.
-90.

-488.
-610.
-427.
-244.
372.

0
0
0
0
0
0
0
0
0
0
0
0
0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0

-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0

153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

1 78897. 80000C
168522. 90000C
77281. 99000C
87631. 62000C
81703.38000
87673.52000
1 32704. 50000C
1 67793. SOOOOC
310418.00000
251542.60000
119288.40000
116288.00000
108255. SOOOOC
109755.20000
138753. 10000C
89903. 77000C
80533.30000
176946.80000
87812.90000
49946. 33000C
23929. 49000C
43570. 93000C
39025. SOOOOC
41510. 45000C

(221,
(144,
(221,
(277.
(190,
(192,
(207,
(207.
(219.
(195,
(156.
(246,
(261,
(196,
(300,
(148,
(295,
(297,
(282,
(261,
(222,
(300,
(302,
(284,

1)
1)
1)
3)
1)
1)
1)
1)
3)
1)
3)
3)
1)
1)
1)
3)
3)
1)
1)
1)
3)
1)
1)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989

2ND HIGH
8-HR
SGROUP* 1

* SECOND HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250. 0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

170532
94891
55924
70418
104964
63341
96551
77211
139071
212852
141120
201416
92445
71976
87206
111608
70839
115362

.60000

.91000C

.96000

.27000

.30000

.84000

.57000C

.50000C

.80000

.50000C

.90000

.90000

.33000C

.13000

.06000

.10000C

.23000

.00000
158642.20000
30226
20987
33248
35584
35528
38050

.69000

.34000

.92000C

.72000

.83000C

.63000C

(231,
(144,
(173,
(286,
(287,
(190,
(206,
(188,
(146,
(220,
(136,
(264,
(224,
(263,
(270,
(302,
(295,
(296,
(200,
(271,
(196,
(300,
(267,
(260,
(157,

3)
1)
1)
3)
1)
1)
1)
1)
3)
1)
3)
1)
1)
3)
3)
1)
3)
1)
3)
1)
1)
1)
3)
1)
3)

111
117
170
251
239
221
201

.0

.0

.0

.0

.0

.0

.0
146.0
56
30
-62

-155
-209
-221
-198
-168
-164
-62
-90
-488
-610
-427

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

177895.90000
84383.55000
75773.16000
75100.24000
75739.43000
62143.89000
69654. 99000C
110111.00000
276110.90000C
180150. 80000C
87981. 05000C
84348. 89000C
105832.20000
75807. 66000C
131172.60000C
72314.52000
63599.25000
129277.90000C
71809.70000
22317.04000
19586.43000C
36493. 11000C
34987. 07000C
39442.59000

(288,
(289,
(288,
(168,
(215,
(191,
(161,
(208,
(280,
(197,
(263,
(301,
(271,
(186,
(299,
(169,
(247,
(297,
(247,
(255,
(142,
(299,
(240,
(215,

1)
1)
1)
1)
1)
3)
3)
3)
3)
3)
1)
1)
1)
3)
3)
3)
3)
3)
1)
3)
1)
3)
1)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1989 ***

* 50 MAXIMUM 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER) *

MAX 50
8-HR
SGROUP* 1

* FROM SOURCES: 1, -20.

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON. 1

310418.00000
276110.90000C
262269.30000
260427.30000
251542.60000
250803. 80000C
235887.80000
228223. 60000C
222530.00000
221892.80000
213398. 50000C
212852.50000C
211901.70000
204037. 60000C
202339.90000
201416.90000
198694.60000
194598.90000
183061.50000
180447.30000
1 80150. 80000C
1 78897. 80000C
177895.90000
176946.80000
175143.90000

>ER.

3
3
1
3

3
1
3
1
1
3
3
1
3
1
1
1
3

DAY

219
280
132
207
195
220
242
122
269
167
126
220
259
300
223
264
161
131
276
269
197
221
288
297
254

X Y
OR
RANGE C

(METERS) (

56.0
56.0
56.0
56.0
30.0

-12.0
56.0
56.0
38.0
56.0
56.0
38.0
56.0

-105.0
38.0

-105.0
56.0
38.0
56.0
56.0
30.0

111.0
111.0
-62.0
30.0

(METERS)
OR

IRECTION
DEGREES)

-59.0
-59.0
-59.0
-59.0
-151.0
-177.0
-59.0
-59.0
-99.0
-59.0
-59.0
-99.0
-59.0
-140.0
-99.0
-140.0
-59.0
-99.0
-59.0
-59.0
-151.0
204.0
204.0
211.0
-151.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON. 1

174862.10000
174070.40000
173460.10000
1 72474. 20000C
171870.40000C
170532.60000
1 68522. 90000C
168112.30000C
167793.80000C
166300.80000C
162451 .20000C
159184. 10000C
158642.20000
156680.90000
1 55526. OOOOOC
154606.20000
145293.30000
1 44600. 80000C
144478.80000
1 43981. 20000C
143819.40000
143401.10000
1 42445 .30000C
142213.10000
141223. 30000C

>ER.

3
1
3
3
1
3
1
1
1
1
3
3
3
3
3
1
3
3
3
3
3
1
1
3
1

DAY

288
136
149
205
120
231
144
198
207
263
205
280
200
260
268
161
168
281
294
242
286
271
178
241
144

X 1
OR
RANGE C

(METERS) (

50.0
38.0
-12.0
56.0
56.0
50.0
117.0
38.0
146.0
-105.0
38.0
104.0
-12.0
56.0
56.0
30.0
50.0
38.0
56.0
56.0

111.0
-105.0
50.0
56.0

119.0

'(METERS)
OR

I IRECTION
DEGREES)

207.0
-99.0
207.0
-59.0
-59.0
207.0
305.0
-99.0
15.0

-140.0
-99.0
-43.0
207.0
-59.0
-59.0
-151.0
207.0
-99.0
-59.0
-59.0
204.0
-140.0
207.0
-59.0
329.0



*** SKIMMER LANDFILL - WASTE LAGOON; MARCH - AUGUST 198T

ISCST (DATED 90346)
DATE & TINE OF THIS RUN - Tue 12-10-1991 5:01:04
INPUT FILE - SKINNER8.CTL
OUTPUT FILE - ISC1988.0UT



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

CALCULATE (CONCENTRATION'1,DEPOSITION'2)
RECEPTrt GRID SYSTEM (RECTANGULAR-1 OR 3, POLAR-2 OR 4)
DISCRETE RECEPTOR SYSTEM (RECTANGULAR-1,POLAR-2)
TERRAIN ELEVATIONS ARE READ (YES=1,NO=0)
CALCULATIONS ARE WRITTEN TO TAPE (YES-1,NO=0)
LIST ALL INPUT DATA <NO*0,YES=1,MET DATA ALSO-2)

ISW(2) -
ISW(3) =
ISU(4) =
ISWC5) =
ISW<6) =

COMPUTE AVERAGE CONCENTRATION (OR TOTAL DEPOSITION)
WITH THE FOLLOWING TIME PERIODS:

HOURLY (YES-1,NO-0)
2-HOUR (YES-1,NO-0)
3-HOUR (YES-1,NO-0)
4-HOUR (YES-1,NO-0)
6-HOUR (YES-1,NO-0)
8-HOUR (YES-1,NO-0)
12-HOUR (YES-1,N0»0)
24-HOUR (YES-1,N0*0)

PRINT 'N'-DAY TABLE(S) (YES-1,NO-0)

PRINT THE FOLLOWING TYPES OF TABLES WHOSE TIME PERIODS ARE
SPECIFIED BY ISW(7) THROUGH ISW(14):

DAILY TABLES (YES-1,NO-0)
HIGHEST & SECOND HIGHEST TABLES (YES-1,NO-0)
MAXIMUM 50 TABLES (YES-1,NO-0)

METEOROLOGICAL DATA INPUT METHOD (PRE-PROCESSED-1,CARD-2)
RURAL-URBAN OPTION (RU.-O.UR. MODE 1-1,UR. NODE 2-2,UR. MODE 3-3)
WIND PROFILE EXPONENT VALUES (DEFAULTS-1.USER ENTERS-2,3)
VERTICAL POT. TEMP. GRADIENT VALUES (DEFAULTS-1,USER ENTERS-2.3)
SCALE EMISSION RATES FOR ALL SOURCES (NO-0,YES>0)
PROGRAM CALCULATES FINAL PLUME RISE ONLY (YES-1,NO-2)
PROGRAM ADJUSTS ALL STACK HEIGHTS FOR DOVMWASH (YES=2,NO=1)
PROGRAM USES BUOYANCY INDUCED DISPERSION (YES-1,NO-2)
CONCENTRATIONS DURING CALM PERIODS SET * 0 (YES-1,NO-2)
REG. DEFAULT OPTION CHOSEN (YES-1,NO-2)
TYPE OF POLLUTANT TO BE MODELLED (1-S02.2-OTHER)
DEBUG OPTION CHOSEN (YES-1,NO-2)
ABOVE GROUND (FLAGPOLE) RECEPTORS USED (YES-1,NO-0)

ISW(7)
ISU(8)
ISU(9)
ISUOO)

ISU(12)
ISU(13)
ISU(U)

ISW(16) -
ISW(17) *
ISU(18) *
ISU(19) -
ISW(20) •
ISU(21) -
ISW(22) -
I SU( 23) =
ISU(24) =
ISU(25) =
I SU( 26) =
ISW(27) =
ISU(28) =<
ISU(29) =
ISWC30) =
ISU(31) =

0
1
1
1
0
1
1
0
1
1
2
1
2
2
2
1

NUMBER OF INPUT SOURCES
NUMBER OF SOURCE GROUPS (-O.ALL SOURCES)
TIME PERIOD INTERVAL TO BE PRINTED (-O.ALL INTERVALS)
NUMBER OF X (RANGE) GRID VALUES
NUMBER OF Y (THETA) GRID VALUES
NUMBER OF DISCRETE RECEPTORS
SOURCE EMISSION RATE UNITS CONVERSION FACTOR
HEIGHT ABOVE GROUND AT WHICH WIND SPEED WAS MEASURED
LOGICAL UNIT NUMBER OF METEOROLOGICAL DATA
DECAY COEFFICIENT FOR PHYSICAL OR CHEMICAL DEPLETION
SURFACE STATION NO.
YEAR OF SURFACE DATA
UPPER AIR STATION NO.
YEAR OF UPPER AIR DATA
ALLOCATED DATA STORAGE
REQUIRED DATA STORAGE FOR THIS PROBLEM RUN

NSOURC
NGROUP
IPERD

NXPNTS
NYPNTS
NXUYPT

20
1
0
0
0
49

TIC -.10000E+07
ZR = 10.00 METERS

IMET > 9
DECAY -O.OOOOOOE+00

ISS * 93814
ISY = 88
IUS = 13840
IUY - 88

LIMIT - 50000 WORDS
MIMIT * 6926 WORDS



*** SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1988 ***

*** METEOROLOGICAL DAYS TO BE PROCESSED ***
(IF-1)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 T 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0

2,

1. -20,

NUMBER OF SOURCE NUMBERS REQUIRED TO DEFINE SOURCE GROUPS
(NSOGRP)

*** SOURCE NUMBERS DEFINING SOURCE GROUPS ***
(IDSOR)

UPPER BOUND OF FIRST THROUGH FIFTH UIND SPEED CATEGORIES
(METERS/SEC)

1.54, 3.09, 5.14, 8.23, 10.80,

WIND PROFILE EXPONENTS ***

STABILITY
CATEGORY

A
B
C
D
E
F

UIND SPEED CATEGORY
1

.70000E-01

.70000E-01

.10000E+00

.15000E+00

.35000E+00

.55000E+00

2
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

3
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00

4
.70000E-01
.70000E-01
.10000E-K)0
.15000E*00
.35000E-KIO
.55000E+00

5
.70000E-01
.70000E-01
.10000E-HX)
.15000E+00
.35000E+00
.55000E-KH)

6
.70000E-01
.70000E-01
.10000E+00
.15000E+00
.35000E+00
.55000E+00



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

VERTICAL POTENTIAL TEMPERATURE GRADIENTS
(DEGREES KELVIN PER METER)

STABILITY
CATEGORY

A
B
C
D
E
F

1
OOOOOE+00
OOOOOE+00
OOOOOE+00
OOOOOE+00
20000E-01
35000E-01

WIND SPEED CATEGORY
2 3 4

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.000006+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.OOOOOE+00 .OOOOOE+00 .OOOOOE+00

.20000E-01 .20000E-01 .20000E-01

.35000E-01 .35000E-01 .35000E-01

*** X,Y COORDINATES OF DISCRETE RECEPTORS •*

5
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

Mr

6
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.OOOOOE+00
.20000E-01
.35000E-01

(METERS)

( 50.0,
( 170.0,
( 230.0,
( 146.0,
( -12.0,
( -209.0,
( -183.0,
( -62.0,
( -558.0,
( -244.0,

207.0), (
326.0), (
165.0), (
15.0), (

-177.0), (
-107.0), <
105.0), (
211.0), (
-110.0), (
463.0), (

111.0,
220.0,
221.0,
104.0,
-62.0,
-229.0,
-168.0,
-12.0,
-610.0,
354.0,

204.0), (
323.0), (
114.0), (
-43.0), (
-163.0), {
-91.0), (
153.0), (
207.0), (
0.0), {
30.0), (

114.0,
251.0,
210.0,
56.0,

-105.0,
-221.0,
-165.0,
-90.0,
-488.0,
372.0,

255.0), (
312.0), (
66.0), (
-59.0), (
-140.0), (
-41.0), (
204.0), (
-191.0), (
91.0), (
354.0), (

117.0,
250.0,
201.0,
38.0,

-155.0,
-212.0,
-164.0,
-433.0,
-427.0,
415.0,

305.0), (
262.0), (
15.0), (
-99.0), (
-143.0), (

9.0), (
214.0), (
-256.0), (
146.0), (
73.0), (

119.0,
239.0,
198.0,
30.0,

-172.0,
-198.0,
-112.0,
-488.0,
-366.0,

329.0),
213.0),
-3.0),

-151.0),
-143.0),
58.0),
213.0),
-293.0),
244.0),



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

* ABOVE GROUND RECEPTOR HEIGHTS IN METERS *
* FOR THE DISCRETE RECEPTOR POINTS *

- Y - HGT. - X - - Y - HGT. - X - - Y - HGT.

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0
415.0

207.0
305.0
323.0
213.0
66.0
15.0

-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0
91.0
463.0
73.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000

111.0
119.0
251.0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
-427.0
354.0

204.0
329.0
312.0
165.0
15.0

-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

.50000

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000
1.50000



*** SKIMMER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988 ***

*** SOURCE DATA ***

EMISSION RATE TEMP. EXIT VEL.
TYPE'0,1 TYPE=0 TYPE=0

T W (GRAMS/SEC) (DEG.K); (M/SEC);
Y A NUMBER TYPE=2 BASE VERT. DIM HORZ.DIM DIAMETER

SOURCE P K PART. (GRAMS/SEC) X Y ELEV. HEIGHT TYPE'1 TYPE=1,2 TYPE=0
NUMBER E E CATS. *PER MET6R**2 (M6TERS) (METERS) (METERS) (M6T6RS) (M6T6RS) (METERS) (METERS)

120 0 0.100006+01
220 0 0.100006+01
320 0 0.100006+01
420 0 0.100006+01
520 0 0.100006+01
620 0 0.100006+01
720 0 0.100006+01
820 0 0.10000E+01
920 0 0.10000E+01
10 2 0 0 0.10000E+01
11 2 0 0 0.10000E+01
12 2 0 0 0.100006+01
13 2 0 0 0.100006+01
14 2 0 0 0.100006+01
15 2 0 0 0.100006+01
16 2 0 0 0.100006+01
17 2 0 0 0.100006+01

^_ 18 2 0 0 0.100006+01
19 2 0 0 0.100006+01
20 2 0 0 0.10000E+01

* CALM HOURS (=1) FOR DAY 121 *
* CALM HOURS (=1) FOR DAY 122 *
* CALM HOURS (=1) FOR DAY 123 *
* CALM HOURS (=1) FOR DAY 124 *
* CALM HOURS («1) FOR DAY 126 *
* CALM HOURS (=1) FOR DAY 127 *
* CALM HOURS (=1) FOR DAY 128 *
* CALM HOURS (»1) FOR DAY 132 *
* CALM HOURS (=1) FOR DAY 133 *
* CALM HOURS (=1) FOR DAY 134 *
* CALM HOURS '1) FOR DAY 135 *
* CALM HOURS =1) FOR DAY 136 *
* CALM HOURS =1) FOR DAY 140 *
* CALM HOURS '1) FOR DAY 141 *
* CALM HOURS =1) FOR DAY 142 *
* CALM HOURS »1) FOR DAY 143 *
* CALM HOURS »1) FOR DAY 144 *
* CALM HOURS (=1) FOR DAY 145 *
* CALM HOURS (»1) FOR DAY 146 *
* CALM HOURS CD FOR DAY 147 *
* CALM HOURS (»1) FOR DAY 148 *

•LM HOURS (»1) FOR DAY 149 *
^_ .LM HOURS (»1) FOR DAY 150 *
* CALM HOURS (=1) FOR DAY 151 *
* CALM HOURS («1) FOR DAY 152 *
* CALM HOURS (»1) FOR DAY 153 *
* CALM HOURS (=1) FOR DAY 154 *

0
0
0
0
0
0
1
0
0
0
0
0
0
1
1
1
0
0
0
1
1
1
0
1
1
0
0

-

-

.5
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.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5

.5
-1.5
-1.5
0 0
1 1
1 0
0 0
0 0
0 0
1 0
0 0
1 0
0 0
0 1
1 1
0 0
0
1
1
0
0
0 0
1 1
1 0
1 1
0 0
1 1
1 1
1 0
0 0

27.
24.
21.
18.
15.
12.
9.
6.
3.
0.
-3.
-6.
-9.

-12.
-15.
-18.
-21.
-24.
-27.
-30.

0
0
1
1
0
0
0
0
0
0
1
1
0
0
1
0
0
0
0
0
0
1
0
1
1
0
1

0
1
1
0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
0
1
1
1
0
1
1
1
1

0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
0
0
0
0
1
1
1
0
1
1
0
0

4
4
3
3
2
2
1
1
0
0
0
1
1
2
2
3
3
4
4
5
0
0
0
0
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0
1
1
0
0
1
1
0
0

0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
1
1
1
0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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0.0
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0
0
0
0
0
0
0
0
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0
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0
1
0
0
0
0
0
0
0
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0
0
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0
0
1
0
0
0
0
0
0
0
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0.
0.
0.
0.
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0.
0.
0.
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0
0
0
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0
0
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0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
0
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0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0.00
0.00
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0.00
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0.00
0.00
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0.00
1
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
1
0
1
1
0
1
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0
1
1
1
0
1
0
0
1
1
1
0
1
0
0
0

BLDG. BLDG. BLDG.
HEIGHT LENGTH WIDTH
TYPE=0 TYPE'0 TYPE'0
(METERS) (METERS) (METERS)

1
0
0
0
0
0
0
0
0
1
0
0
0
1
1
0
0
0
1
0
1
1
1
1
0
0
0

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0
0
0
0
0
1
0
0
0
1
0
0
1
1
1
0
1
0
0
0
1
0
1
1
0
0
0



* CALM HOURS <»1) FOR DAY 156 *
* CALM HOURS (-1) FOR DAY 1*3 *
* CALM HOURS <»1> FOR DAY 1 9 *

"AIM HOURS ("1) FOR DAY 160 *
4LM HOURS (=1) FOR DAY 162 *

"* CALM HOURS (=1) FOR DAY 163 *
* CALM HOURS <=1) FOR DAY 165 *
* CALM HOURS (=1) FOR DAY 166 *
* CALM HOURS (=1) FOR DAY 167 *
* CALM HOURS (=1) FOR DAY 171 *
* CALM HOURS (*1) FOR DAY 176 *
* CALM HOURS (»1) FOR DAY 177 *
* CALM HOURS ("1) FOR DAY 179 *
* CALM HOURS <«1> FOR DAY 180 *
* CALM HOURS <»1) FOR DAY 181 *
* CALM HOURS <»1) FOR DAY 182 *
* CALM HOURS ("1) FOR DAY 183 *
* CALM HOURS (-1) FOR DAY 184 *
* CALM HOURS <»1) FOR DAY 185 *
* CALM HOURS <«1) FOR DAY 186 *
* CALM HOURS <»1) FOR DAY 187 *
* CALM HOURS <*1) FOR DAY 188 *
* CALM HOURS <»1) FOR DAY 189 *
* CALM HOURS <»1) FOR DAY 190 *
* CALM HOURS (»1) FOR DAY 193 *
* CALM HOURS (*1> FOR DAY 194 *
* CALM HOURS (-1) FOR DAY 195 *
* CALM HOURS (»1) FOR DAY 196 *
* CALM HOURS (»1) FOR DAY 197 *

LM HOURS (*1) FOR DAY 198 *
-~-̂ ALM HOURS <«1) FOR DAY 199 *
* CALM HOURS (=1) FOR DAY 202 *
* CALM HOURS (=1) FOR DAY 203 *
* CALM HOURS (=1) FOR DAY 204 *
* CALM HOURS (=1) FOR DAY 205 *
* CALM HOURS (=1) FOR DAY 206 *
* CALM HOURS (-1) FOR DAY 208 *
* CALM HOURS (="1) FOR DAY 209 *
* CALM HOURS (=1) FOR DAY 210 *
* CALM HOURS (=1) FOR DAY 211 *
* CALM HOURS (*1) FOR DAY 213 *
* CALM HOURS (-1) FOR DAY 214 *
* CALM HOURS (*1) FOR DAY 215 *
* CALM HOURS (=1) FOR DAY 216 *
* CALM HOURS (=1) FOR DAY 217 *
* CALM HOURS (=1) FOR DAY 219 *
* CALM HOURS C»1> FOR DAY 220 *
* CALM HOURS C«1) FOR DAY 221 *
* CALM HOURS (»1) FOR DAY 222 *
* CALM HOURS <«1) FOR DAY 223 *
* CALM HOURS (-1) FOR DAY 224 *
* CALM HOURS (»D FOR DAY 225 *
* CALM HOURS (=1) FOR DAY 226 *
* CALM HOURS (*1) FOR DAY 228 *

UN HOURS (»D FOR DAY 229 *
^ ,*LM HOURS <«1) FOR DAY 230 *
* CALM HOURS <«1) FOR DAY 231 *
* CALM HOURS <»1) FOR DAY 232 *
* CALM HOURS (>1) FOR DAY 233 *
* CALM HOURS (-1) FOR DAY 235 *
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* CALM HOURS (=1) F O R D A Y 2 3 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
* CALM HOURS C D F O R D A Y 2 3 7 * O O O O O O O O O O O O O O O O O O P 0 0 0 0 1
* CALM HOURS C D F O R D A Y 3 8 * 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 . 0 0 0 0 0

MM HOURS («1) FOR DAY 239 ' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
^ . L M HOURS C D F O R D A Y 2 4 0 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0
* CALM HOURS C D F O R D A Y 2 4 2 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS CD FOR DAY 243 * 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS C D F O R D A Y 2 4 4 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD FOR DAY 246 * 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS ( = 1 ) F O R D A Y 2 4 7 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
* CALM HOURS C D F O R D A Y 2 4 8 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS C D F O R D A Y 2 5 0 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS CD FOR DAY 251 * 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD F O R D A Y 2 5 3 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
* CALM HOURS CD FOR DAY 254 * 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
* CALM HOURS C D F O R D A Y 2 5 5 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
* CALM HOURS CD FOR DAY 258 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
* CALM HOURS CD FOR DAY 265 * 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (=1) FOR DAY 270 * 0 0 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD FOR DAY 271 * 1 1 0 1 0 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0
* CALM HOURS (=1) FOR DAY 272 * 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS C D F O R D A Y 2 7 3 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0
* CALM HOURS C D F O R D A Y 2 7 4 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
* CALM HOURS C D F O R D A Y 2 7 8 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS C 1 ) F O R D A Y 2 8 0 * 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
* CALM HOURS CD FOR DAY 281 * 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS CD FOR DAY 282 * 1 1 101 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD FOR DAY 285 * 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD FOR DAY 286 * 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

L M HOURS C D F O R D A Y 2 8 7 * 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0
^ U L M HOURS C D F O R D A Y 2 9 4 * 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
* . CALM HOURS C D F O R D A Y 2 9 6 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0
* CALM HOURS C D F O R D A Y 2 9 7 * 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS (-1) FOR DAY 299* 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* CALM HOURS CD FOR DAY 300 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
* CALM HOURS (=1) FOR DAY 301 * 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



- X -

* SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

* 183-DAY AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

* FROM SOURCES: 1, -20,
* FOR THE DISCRETE RECEPTOR POINTS *

- Y - CON. - X - - Y - CON. - X - - Y - CON.

'N'-OAY
183 DAYS
SGROUP* 1

50.0
117.0
220.0
239.0
210.0
146.0
38.0
-62.0
-172.0
-221.0
-183.0
-164.0
-12.0
-488.0
-488.0
-244.0

--- 415.0

207.0
305.0
323.0
213.0
66.0
15.0

-99.0
-163.0
-143.0
-41.0
105.0
214.0
207.0
-293.0

91.0
463.0
73.0

9294.57700
5322.22800
5630.27600
5244.23600
5576.38000
9359.43900
13409.85000
4596.18300
2939.62600
4097.28800
3246.92100
2228.33600
6671 .40900
622.30680
712.08370
842.61180
1554.41800

111.0
119.0
251. 0
230.0
201.0
104.0
30.0

-105.0
-209.0
-212.0
-168.0
-112.0
-90.0
-558.0
•427.0
354.0

204.0
329.0
312.0
165.0
15.0

-43.0
-151.0
-140.0
-107.0

9.0
153.0
213.0
-191.0
-110.0
146.0
30.0

16230.75000
4656.03200
4907.93500
5516.47000
5280.99000
11333.43000
8632.56300
5095.63500
3232.37700
4012.43800
2490.96500
3393.32900
3353.58900
897.96610
987.75180
1880.65600

114.0
170.0
250.0
221.0
198.0
56.0
-12.0
-155.0
-229.0
-198.0
-165.0
-62.0
-433.0
-610.0
-366.0
372.0

255.0
326.0
262.0
114.0
-3.0

-59.0
-177.0
-143.0
-91.0
58.0
204.0
211.0
-256.0

0.0
244.0
354.0

8397.56300
7116.18000
4974.92400
6359.72000
5013.83900
19518.59000
7170.57400
3201.53600
3201.50400
3671.52100
2276.28600
4030.90200
766.68150
761.11140
1001.97700
2427.68600



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
1-HR

SGROUP*

- X - Y - CON. (DAY,HOUR) - X - - Y - CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0

^ -112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.01025778.00000
255.0 598096.70000
329.0 463321.90000
323.0 339382.80000
262.0 339586.40000
165.0 381375.60000
66.0 396957.10000
-3.0 407128.90000
-43.0 641534.10000
-99.01620885.00000
-177.01043321.00000
-140.0 725261.30000
-143.0 323684.30000
-91.0 375702.10000
9.0 388649.90000

105.0 448644.10000
204.0 496452.60000
213.0 645830.70000
207.01191619.00000
-256.0 202567.10000
-110.0 165574.60000
91.0 191362.40000
244.0 242888.70000
30.0 225736.30000
73.0 228303.80000

(188, 1)
(296,24)
(165, 2)
(152,24)
(287,20)
(270, 1)
(227,23)
(231,24)
(219,21)
(250, 1)
(250,21)
(234, 6)
(162, 1)
(255, 5)
(122, 1)
(185, 4)
(256, 2)
(214,23)
(164,22)
(183, 5)
(239. 6)
(184, 5)
(185,22)
(285, 5)
(279, 1)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0
-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0 687583.20000
305.0 505568.60000
326.0 395851.40000
312.0 317523.70000
213.0 364586.60000
114.0 389593.50000
15.0 402399.90000
15.0 501540.20000
-59.0 994265.10000
-151.01662590.00000
-163.01110182.00000
-143.0 499015.80000
-107.0 384681.30000
-41.0 379581.90000
58.0 412782.20000
153.0 477058.00000
214.0 502214.60000
211.0 911704.90000
-191.0 735637.70000
-293.0 167060.10000

0.0 150856.60000
146.0 219028.80000
463.0 209922.40000
354.0 213178.90000

(150, 4)
(166,23)
(206,22)
(156,22)
(150, 2)
(154, 3)
(285, 5)
(279, 1)
(190, 5)
(280, 6)
(191, 5)
(281, 1)
(183, 5)
(239, 6)
(185,23)
(256, 1)
(186, 4)
(283, 3)
(259, 6)
(183, 5)
(209, 3)
(204,22)
(214,23)
(128, 5)



SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

SECOND HIGHEST 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

2ND HIGH
1-HR

SGROUP* 1

- X - - Y - CON. (DAY,HOUR) - X - Y CON. (DAY,HOUR)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0

"" -112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.01025778.00000
255.0 581847.40000
329.0 463321.90000
323.0 339382.80000
262.0 329848.50000
165.0 381118.40000
66.0 396957.10000
-3.0 405784.80000

-43.0 640407.60000
-99.01518474.00000
-177.0 928347.40000
-140.0 725261.30000
-143.0 323684.30000
-91.0 375176.30000
9.0 388649.90000

105.0 443964.50000
204.0 483480.40000
213.0 645830.70000
207.01191619.00000
-256.0 181368.60000
-110.0 165574.60000
91.0 175597.90000
244.0 222450.10000
30.0 213173.00000
73.0 221027.30000

(223, 1)
(253,21)
(262, 3)
(204, 5)
(150, 6)
(152.23)
(228,22)
(285, 5)
(121,24)
(294, 5)
(190,22)
(280, 7)
(239, 4)
(187, 5)
(270, 7)
(274,20)
(186, 4)
(226, 1)
(256. 6)
(182, 4)
(255,23)
(271, 3)
(271, 7)
(206,21)
(300. 2)

111.0
117.0
170.0
251.0
239.0
221.0
201.0
146.0
56.0
30.0

-62.0
-155.0
-209.0
-221.0
-198.0
-168.0
-164.0
-62.0
-90.0
-488.0
-610.0
-427.0
-244.0
372.0

204.0 687583.20000
305.0 505568.60000
326.0 395851.40000
312.0 317523.70000
213.0 364586.60000
114.0 389593.50000
15.0 398164.40000
15.0 501165.00000

-59.0 971744.70000
-151.0 879339.20000
-163.01089356.00000
-143.0 394898.70000
-107.0 324563.80000
-41.0 379581.90000
58.0 411455.90000
153.0 444824.50000
214.0 502214.60000
211.0 816674.60000
-191.0 563532.40000
-293.0 163537.00000

0.0 150856.60000
146.0 192372.70000
463.0 209922.40000
354.0 213178.90000

(157, 2)
(262. 2)
(222,24)
(224, 4)
(204, 6)
(193, 3)
(206,21)
(300, 2)
(285, 6)
(281,20)
(259, 5)
(128, 3)
(255, 5)
(255,23)
(254,24)
(221, 3)
(254,21)
(128,24)
(258. 5)
(182. 4)
(222. 5)
(185.23)
(226, 1)
(213,22)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988 ***

* 50 MAXIMUM 1-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

MAX 50
1-HR

SGROUP* 1

* FROM SOURCES: 1. -20.

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON.

1662590.00000
1620885.00000
1518474.00000
1463160.00000
1349763.00000
1191619.00000
1191619.00000
1190359.00000
1110182.00000
1089356.00000
1043321.00000
1025778.00000
1025778.00000
1025778.00000
1011995.00000
1008472.00000
998858.70000
994265.10000
979279.80000
972404.90000
971744.70000
970742.70000
970742.70000
970742.70000
964505.10000

HOUR

6
1
5
7
3
6
22
24
5
5
21
22
1
1
1
1
24
5
24
4
6
3
22
2
23

DAY

280
250
294
239
121
256
164
293
191
259
250
253
223
188
258
259
212
190
271
122
285
287
269
121
190

X \
OR
RANGE D

(METERS) <

30.0
38.0
38.0
38.0
38.0
-12.0
-12.0
38.0
-62.0
-62.0
-12.0
50.0
50.0
50.0
38.0
38.0
-12.0
56.0
50.0
38.0
56.0
38.0
38.0
38.0
38.0

'(METERS)
OR

IIRECT10N
DEGREES)

-151.0
-99.0
-99.0
-99.0
-99.0
207.0
207.0
-99.0
•163.0
-163.0
-177.0
207.0
207.0
207.0
-99.0
-99.0
207.0
-59.0
207.0
-99.0
-59.0
-99.0
-99.0
-99.0
-99.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON.

928347.40000
928347.40000
922469.90000
916501 .60000
911704.90000
893424.40000
887333.90000
879339.20000
839027.60000
820928.80000
816674.60000
816674.60000
797268.10000
792507.80000
792211.50000
791142.70000
783658.40000
782237.50000
782237.50000
777474.90000
773472.40000
773472.40000
772971.30000
769084.30000
768575.60000

HOUR

4
22
4
1
3
22
21
20
1
6
2
24
5
1

21
2
3
3
6
14
24
24
3
4
24

DAY

191
190
229
153
283
165
258
281
287
259
247
128
211
140
199
287
281
280
128
141
286
190
123
143
284

X 1
OR
RANGE C

(METERS) <

-12.0
-12.0
38.0
56.0
-62.0
-12.0
56.0
30.0
-12.0
-62.0
-62.0
-62.0
50.0
38.0
30.0
56.0
-62.0
-12.0
-12.0
38.0
-12.0
-12.0
56.0
50.0
38.0

'(METERS)
OR

IIRECTION
IDEGREES)

-177.0
-177.0
-99.0
-59.0
211.0
207.0
-59.0
-151.0
-177.0
-163.0
211.0
211.0
207.0
-99.0

-151.0
-59.0
-163.0
-177.0
-177.0
-99.0
-177.0
-177.0
-59.0
207.0
-99.0



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988

HIGHEST 8-HOUR AVERAGE CONCENTRATION (HICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

HIGH
8-HR
:GROOP#

X - - y - CON. (DAY,PER.) - X - - y - CON. (DAY,PER.)

50.0
m.o
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0
-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0
-112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0
91.0
244.0
30.0
73.0

182902. 80000C
172917.80000
164394.20000
113367.80000
95403.20000
90380. 21000C
139634.70000
108807.10000
183993. 20000C
328561 .20000
222877.60000C
1 66300. 30000C
82599.38000
89132. 78000C
130037.80000
1 22470. 40000C
129959.70000
1 60842. 50000C
177942.20000
30231.48000C
28878.90000
47411.42000C
41868. 88000C
38140.11000
52138.88000

(253.
(262,
(262,
(262,
(150,
(146,
(300,
(153,
(219,
(121,
(287.
(280,
(156,
(244,
<260,
(185,
(251,
(214,
(129,
(182.
(259.
(271,
(185,
(153,
(300,

3)
1)
1)
1)
1)
3)
1)
3)
3>
1)
1)
1>
1)
1)
1)
1)
3)
3)
1)
1)
3)
1)
1)
3)
1)

111
117
170
251
239
221
201
146
56
30
-62

-155
-209
-221
-198
-168
-164
-62
-90
-488
-610
-427
-244
372

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

239718
196740
118298
102949
106555
152911
108554
183252
351305
237512
279858
83169
96329
104422
148636
102949
130870
176979
207706
27257
36876
59397
49759
47814

.40000

.40000

.10000

.40000C

.70000C

.70000C

.20000

.20000

.10000C

.80000C

.80000

.31000C

.74000C

.40000

.60000C

.00000

.10000

.60000

.30000

.65000C

.93000

.96000C

.14000C

.91000C

(150,
(262,
(150.
(272,
(231,
(154,
(153,
(153,
(258.
(280,
(191,
(281,
(244.
(259.
(184,
(270,
(251,
(129.
(259,
(182.
(260,
(185,
(214,
(206,

1)
1)
1)
1)
1)
1)
3)
3)
3)
1)
1)
1)
1)
3)
1)
3>
3)
1)
1)
1)
1)
1)
3)
1)



*** SKINNER LANDFILL - UASTE LAGOON; MARCH - AUGUST 1988 ***

* SECOND HIGHEST 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)
* FROM SOURCES: 1, -20,

* FOR THE DISCRETE RECEPTOR POINTS *

2ND HIGH
8-HR
SGROUP* 1

- X - - Y - CON. (DAY,PER.) - X - - Y - CON. (DAY,PER.)

50.0
114.0
119.0
220.0
250.0
230.0
210.0
198.0
104.0
38.0

-12.0
-105.0
-172.0
-229.0
-212.0
-183.0
-165.0

"~ -112.0
-12.0
-433.0
-558.0
-488.0
-366.0
354.0
415.0

207.0
255.0
329.0
323.0
262.0
165.0
66.0
-3.0
-43.0
-99.0
-177.0
-140.0
-143.0
-91.0
9.0

105.0
204.0
213.0
207.0
-256.0
-110.0

91.0
244.0
30.0
73.0

1 78340. 50000C
135510.70000
110879.00000
84385. 58000C
85982. 02000C
81820. 65000C
79773.80000C
83312.66000C
157686.90000
284196.40000C
216531. 30000C
155916.20000
76191.99000
75031.63000
70061.89000
81199.66000C
94454. 57000C
128131.80000
151734.30000
28956. 96000C
25715.35000C
36154.77000C
37075. 03000C
36216.15000C
49402.62000

(223,
(207,
(165,
(204,
(159,
(287,
(154,
(206,
(269,
(287,
(250,
(139,
(239,
(187,
(243.
(186,
(254,
(256,
(256,
(183,
(135,
(184,
(271,
(206,
(279,

1)
1)
1)
1)
1)
3)
1)
1)
3)
1)
3)
3)
1)
1)
3)
1)
3)
1)
1)
1)
1)
1)
1)
3)
1)

111
117

- 170
251
239
221
201
146
56
30
-62

-155
-209
-221
-198
-168
-164
-62
-90
-488
-610
-427

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
-244.0
372.0

204.0
305.0
326.0
312.0
213.0
114.0
15.0
15.0
-59.0
-151.0
-163.0
-143.0
-107.0
-41.0
58.0
153.0
214.0
211.0
-191.0
-293.0

0.0
146.0
463.0
354.0

237466.
100250.
116674.
100702.
84689.
115301.
81553.
140055.
312783.
219773.
249657.
76322.
60194.
95703.
133309.
102073.
93962.
114642.
1.18525.
23881.
25142.
38742.
34987.
42001 .

50000
80000
90000
70000C
24000C
10000
35000
40000
10000
30000
00000
63000
16000
30000
90000C
90000
82000C
90000
60000
98000C
77000C
16000C
07000C
97000C

(207,
(165,
(207,
(160,
(206,
(257,
(279,
(300,
(197,
(140,
(259,
(156,
(234,
(234,
(185,
(252,
(254,
(283,
(191,
(183.
(209,
(184,
(226,
(231,

1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
1)
3)
1)
1)
3)
1)
1)
1)
1)
1)
1)
1)



*** SKINNER LANDFILL - WASTE LAGOON; MARCH - AUGUST 1988 ***

SO MAXIMUM 8-HOUR AVERAGE CONCENTRATION (MICROGRAMS/CUBIC METER)

MAX 50
8-HR
SGROUP* 1

* FROM SOURCES: 1, -20,

RANK

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

CON. F

351305. 10000C
328561.20000
312783.10000
284823.70000
284196. 40000C
279858.80000
257678. 90000C
253085. 20000C
249657.00000
239718.40000
237512. 80000C
237466.50000
235286. 70000C
231892. 90000C
229194.40000C
228897.30000
223388.30000C
222877.60000C
219773.30000
218077. 50000C
216531 .30000C
212800.50000
209246.40000
207706.30000
207686. 70000C

>ER.

3
1
1
3
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
3
3
3
1
1

DAY

258
121
197
302
287
191
285
294
259
150
280
207
229
250
254
279
121
287
140
153
250
190
269
259
223

X \
OR
RANGE C

(METERS) <

56.0
38.0
56.0
56.0
38.0

-62.0
56.0
38.0

-62.0
111.0
30.0

111.0
38.0
38.0

111.0
56.0
56.0

-12.0
30.0

111.0
-12.0
-12.0
38.0

-90.0
111.0

'(METERS)
OR

URECTION
DEGREES)

-59.0
-99.0
-59.0
-59.0
-99.0
-163.0
-59.0
-99.0
-163.0
204.0
-151.0
204.0
-99.0
-99.0
204.0
-59.0
-59.0
-177.0
-151.0
204.0
-177.0
-177.0
-99.0
-191.0
204.0

RANK

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

CON. F

201119.60000
199683.50000
1 96742. OOOOOC
196740.40000
1 95603. 10000C
189224.70000
187776. 10000C
185973.00000
185854.50000
184344.50000
183993. 20000C
183252.20000
182902.80000C
1 78697. 80000C
1 78461. 50000C
1 78340. 50000C
177942.20000
1 77421. 60000C
176979.60000
175504.40000
172917.80000
1 70287. 60000C
169510.70000
1 69333. 40000C
167413.10000

>ER.

3
3
3
1
3
2
1
1
1
3
3
3
3
1
1
1
1
3
1
3
1
1
3
1
3

DAY

293
278
281
262
253
141
287
239
262
168
219
153
253
190
158
223
129
222
129
299
262
133
190
188
286

X V
OR
RANGE C

(METERS) (

38.0
56.0
30.0

117.0
111.0
38.0
56.0
38.0

111.0
38.0

104.0
146.0
50.0
56.0

111.0
50.0

-12.0
111.0
-62.0
56.0

114.0
50.0
38.0
50.0

-12.0

'(METERS)
OR

IIRECTION
IDEGREES)

-99.0
-59.0
-151.0
305.0
204.0
-99.0
-59.0
-99.0
204.0
-99.0
-43.0

15.0
207.0
-59.0
204.0
207.0
207.0
204.0
211.0
-59.0
255.0
207.0
-99.0
207.0
-177.0
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TABLE Vm-5
TOXICITY VALUES USED TO CALCULATE MSKS

Chemical

Pyrene
Butylbenzylphthalate
BenzcKa)Anthracene
Chrysenc
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno( 1 ,2^ -cd)Pyrene
Benzo(£,h,i)Perylene
beta-BHC
Heptachlor
Aldrin
Dieldrin
4,4'-DDD
4,4'-DDT
Endrinketone
gamma-Chlordane
Aroclor-1248
Aroclor-1260
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachlorobutadiene
Octachlorocyclopentene
Heptachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2 ,̂7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Inhalation
Reference Doses (mg/kg/day)

Chronic
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

2.0 E-5
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

Sub-Chr
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

2.0 E-4
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

Inhalation
Slope Factors
(mg/kg/day)-1

na
na

6.1 E+0
6.1 E+0

na
na

6.1 E+0
6.1 E+0
6.1 E+0
6.1 E+0

na
1.8 E+0
4.5 E+0
1.7 E+l
1.6 E+l

na
3.4 E-l

na
1.3 E+0

na
na

1.6 E+0
na

7.8 E-2
na
na
na

1.5E+5
na
na
na
na
na
na
na
na
na
na
na

na a reference dose or slope factor not available
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APPENDIX

RISK ASSESSMENT FOR BURIED WASTE LAGOON EXCAVATION

Two of the remedial alternatives under consideration for the Skinner Landfill site involve
excavation of the buried waste lagoon soils and subsequent on-site treatment Excavating the
buried material will expose it to the air for a period of time, causing some of the chemicals
present to volatilize and be carried by air to the surrounding population. The proposed
excavation activity, therefore, can be expected to pose some risks to human health, which were
assessed as presented in this appendix.

Volatilization of contaminants from the impacted soils and subsequent air dispersion of
contaminants have been modelled. The basis for this modelling and the results are presented in
Appendix VII. The results of this modelling were used for assessment of risks to the
surrounding populations.

It should be noted, however, that the discussion below only addresses the potential risks to the
surrounding populations posed by the volatilization of chemicals during the excavation of the
buried waste lagoon soils. It does not address risks to the workers who are performing the
excavation. Worker health issues will need to be addressed in a comprehensive Health and
Safety Plan for the remedial action. The brief discussions which follow regarding the exposure
assessment, toxicity assessment, and risk characterization are fully expounded on in the Baseline
Risk Assessment (WWES, 1991). The reader should refer to this document for a more thorough
explanation of the topics which follow.

EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of off-site
exposures to chemicals of potential concern migrating from an open on-site excavation due to air
dispersion. The results of the exposure assessment are combined with chemical-specific toxicity
information to characterize potential risks.

Exposure is defined as the contact of an organism (humans in the case of health risk assessment)
with a chemical or physical agent (U.S. EPA, 1988a). The magnitude of exposure is determined
by estimating the amount of an agent available at the exchange boundaries (e.g. the lungs) during
a specified time period. Exposure assessment is the determination or estimation (qualitative or
quantitative) of the magnitude, frequency, duration, and route of exposure. Estimates of
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potential future exposures were based on models of future conditions and assumptions regarding
activities adjacent to the site during the time of excavation.

Airborne contaminants can exist in two forms: volatilized or adsorbed to paniculate matter (e.g.
dust). Intakes were based on estimated concentrations of volatilized chemicals in the air, shown
in Table VHM. The following equation was used to estimate intakes of chemicals from air:

Intake (mg/kg/day) = CA x FR x IR x ET x EF x ED
BWxAT

Where:

CA = Contaminant Concentration in Air (mg/m3)
FR = Fraction Respirable (unitless)
IR = Inhalation Rate (m3/hour)
ET = Exposure Time (hours/event)
EF = Exposure Frequency (days/year)
ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time period over which exposure is averaged)

Table VTH-2 shows the constants and variables used in the equation to calculate intakes, which
are further described below. Tables VIII-3 and VIII-4 present the estimated intakes resulting
from inhalation of chemicals from the air.

It was assumed that the excavation of the buried waste lagoon soils would take place over a six
month period, during which time the contaminated soils would be uncovered and would be
allowed to volatilize. This assumption was the basis for modelling concentrations in the air (see
Appendix Vn for a complete discussion of air modelling). Concentrations of chemicals in air
were estimated for three unique points of exposure (i.e. receptors). These receptors were the
fenceline around the excavation, the most significantly impacted residence near the excavation
(located southwest of the proposed excavation), and the school near the site. To estimate
maximum potential exposures, it was assumed that populations of adults and children were
located at each of these receptor sites. It was also assumed that access to the excavation area
would be restricted so that individuals would not be exposed to higher concentrations of
chemicals in the air or to contaminated soil inside the fenced area.

Constants and variables used in the estimation of chemical intakes were based on standardized
assumptions, equations and parameters whenever these were available. Exposure times for
residential populations were 24 hours/day (U.S. EPA, 199la). A working day for adults at the
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school was assumed to be 8 hours/day (U.S. EPA, 199la). A school day for children was
assumed to be 7 hours/day. An estimate of exposure time was made for recreational populations
by assuming that adults would be near the fenceline one hour each day and children would be
there two hours each day.

The exposure frequency was assumed to be six months (183 days) for residential and
recreational populations. This was adjusted for the school populations to reflect five days per
week at school (130 days) assuming no holiday or vacation days. The exposure duration was set
to one year for all populations, thereby causing it to be a neutral variable in the equations, even
though the modelled exposure period was six months. The modelling period is accounted for in
the exposure frequency.

The averaging time for non-carcinogenic effects was set at 183 days for all populations. For
carcinogenic effects, the averaging time was set at 25,550 days (70 years times 365 days/year)
for all populations (U.S. EPA, 1991a).

In the absence of site-specific data, a conservative default value of 100% was used as the
respirable fraction for chemicals in air. Adults were assumed to weight 70 kg and children were
assumed to weigh 15 kg.

An inhalation rate of 0.83 m3/hour was used for school and residential adults (U.S. EPA, 1991a).
It was estimated that school and residential children (6 years) have an inhalation rate of 1.4
m3/hour (light activity; U.S. EPA, 1988b). It was assumed that recreational populations would
have higher inhalation rates: 2.1 m3/hour was used for children, while 2.6 m3/hour was used for
the average adult (moderate activity; U.S. EPA, 1988b).

TOXICITY ASSESSMENT

The purpose of the toxicity assessment is to weight available evidence regarding the potential for
particular chemicals to cause adverse effects in exposed individuals and to provide, where
possible, an estimate of the relationship between the extent of exposure to a chemical and the
increased likelihood of adverse effects. A toxicity assessment is generally accomplished in two
steps: hazard identification and dose-response assessment. Section 4.0 of the Baseline Risk
Assessment (WWES, 1991) contains a detailed description of the toxicity assessment prepared
for the Skinner Landfill site.

Toxicity information was obtained for the chemicals of concern for the purposes of quantifying
the carcinogenic and non-carcinogenic risks to the exposed populations as a result of excavation
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of the buried waste lagoon area. Inhalation Reference Doses (RfDs), in mg/kg/day, and slope
factors, in (mg/kg/day)-1 were obtained, where available, from the U.S. EPA's Integrated Risk
Information System (IRIS; U.S. EPA, 1989), or from the Health Effects Assessment Summary
Tables (HEAST, U.S. EPA, 1991). These values are presented in Table VIII-5. For some
compounds, only Reference Concentrations (RfCs) in ug/m3 or carcinogenic unit risks in ug/m3

were available. Since it may not be appropriate to convert these values to RfDs or slope factors,
it was not possible to quantify the risks for methylene chloride (a carcinogen), toluene,
ethylbenzene, and 1,4-dichlorobenzene.

RISK CHARACTERIZATION

For characterizing risks, the toxicity and exposure assessments were summarized and integrated
into quantitative and qualitative expressions of risk. Comparisons were made between projected
intakes of chemicals of potential concern and reference doses to characterize potential non-
carcinogenic effects. The probabilities that individuals will develop cancer over a lifetime of
exposure were estimated from projected intakes of chemicals of potential concern and chemical-
specific dose-response information. Section 5.0 of the Baseline Risk Assessment (WWES,
1991) contains a detailed description of the methods and equations employed in risk
characterization.

The results of the risk characterization for various populations exposed to volatilized chemicals
in the air during the time of excavation are presented in Section 5.0 of the FS.

UNCERTAINTY AND ASSUMPTIONS

Because of the assumptions which were made in the course of risk assessment, there is some
potential for over- or under-estimation of chemical intakes. In general, most of the uncertainties
associated with exposure assumptions tend to cause over-estimates of actual intakes. Many of
the parameters were taken from U.S. EPA guidance documents; others were developed based on
best professional judgement or conservative assumptions. Those developed using best
professional judgement were designed to provide conservative estimates of the intakes.

The exposure times and frequencies used are believed to be conservative. For example, it is
possible, but unlikely that an adult or child at a residential receptor location would remain there
constantly for the six month duration. Likewise, it is unlikely that there would be no holidays or
vacations during the time of excavation, thus making the assumption conservative. It is also
unlikely that children and adults would spend two and one hours, respectively, each day at the
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highest receptor point along the fenceline. These are all conservative assumptions and would
tend to over-estimate the actual risks associated with exposure to ambient air during excavation.

The modelled concentrations used to estimate chemical intakes by various exposed populations
were based on the measured soil concentrations at the most contaminated portion of the waste
lagoon, estimated or assumed soil parameters, and predicted weather patterns. The upper 95%
confidence of the arithmetic mean of the soil concentrations was used as a reasonable maximum
input to the air model. The assumptions regarding soil properties were all conservative and the
chemical properties were derived from measured and predicted behavior (based on similar
chemical structure) which were reasonably conservative. The results of the air model are
therefore conservative and most likely over-estimate the actual conditions that would exist

Risks were not evaluated for some chemicals of concern because there were no toxicity values
for these chemicals. A very limited number of inhalation reference doses were available and
slope factors obtained from HEAST were used, although many slope factors have been
withdrawn from IRIS as a general U.S. EPA policy decision. In some cases, an inhalation RfC
was provided but no RfD so the non-carcinogenic risk could not be evaluated. Therefore, the
uncertainty in the characterization of risk from exposure to chemicals of concern in air is
increased because of the limited lexicological information which may result in an under-
estimation of the total risk.

Additional uncertainties applicable to the general methods of exposure assessment, toxicity
assessment and risk characterization are presented in Section 5.0 of the Baseline Risk
Assessment (WWES, 1991).
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TABLE Vm-1
CONCENTRATIONS USED TO ESTIMATE INTAKE

THOROUGH INHALATION OF AMBIENT AIR
(mg/m3)

Chemical

Antimony
L ftfiniiiiTn
Lead
Silver
Thallium
Tin
Cyanide
Methylene Chloride
Acetone
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
1 , 1 ,2-Trichloroethane
Benzene
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)
Phenol
bis(2-Chloroethyl)Ether
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Hexachloroethane
Benzoic Acid
Naphthalene
2-Methylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-B utylphthalate
Fluoranthene

Excavation
Perimeter

Concentration
nd
nd
nd
nd
nd
nd
nd

3.8 E-5
6.0 E-6
1.3 E-5
1.6 E-5
4.1 E-6
3.5 E-5
7.7 E-5
6.6 E-8
4.7 E-5
2.5 E-5
2.5 E-5
4.6 E-5
8.2 E-6
7.7 E-3
1.1 E-5
3.7 E-5
7.1 E-5
6.2 E-8
1.7 E-7
1.3 E-5
9.9 E-6
4.3 E-8
6.8 E-6
9.1 E-8
5.7 E-8
9.3 E-7

nd
4.7 E-5
1.5 E-5
5.3 E-8
6.5 E-7
5.1 E-6
2.3 E-6
5.2 E-7
1.2 E-5
1.5 E-5
7.9 E-8
8.5 E-6

Nearest
Residential

Concentration
nd
nd
nd
nd
nd
nd
nd

6.8 E-6
1.1 E-6
2.4 E-6
2.9 E-6
7.3 E-7
6.2 E-6
1.4 E-5
1.2 E-8
8.3 E-6
4.4 E-6
4.4 E-6
8.2 E-6
1.5 E-6
1.4 E-3
1.9 E-6
6.5 E-6
1.3 E-5
1.1 E-8
3.1 E-8
2.3 E-6
1.8 E-6
7.7 E-9
1.2 E-6
1.6 E-8
1.0 E-8
1.6 E-7

nd
8.3 E-6
2.6 E-6
9.4 E-9
1.2 E-7
9.1 E-7
4.1 E-7
9.2 E-8
2.1 E-6
2.6 E-6
1.4 E-8
1.5 E-6

Nearest
School

Concentration
nd
nd
nd
nd
nd
nd
nd

1.6 E-6
2.6 E-7
5.7 E-7
7.0 E-7
1.8 E-7
1.5 E-6
3.3 E-6
2.8 E-9
2.0 E-6
1.1 E-6
1.1 E-6
2.0 E-6
3.5 E-7
3.3 E-4
4.7 E-7
1.6 E-6
3.0 E-6
2.6 E-9
7.4 E-9
5.5 E-7
4.3 E-7
1.9 E-9
2.9 E-7
3.9 E-9
2.5 E-9
4.0 E-8

nd
2.0 E-6
6.4 E-7
2.3 E-9
2.8 E-8
2.2 E-7
9.9 E-8
2.2 E-8
5.1 E-7
6.4 E-7
3.4 E-9
3.6 E-7
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TABLE Yin-1
CONCENTRATIONS USED TO ESTIMATE INTAKE

THROUGH INHALATION OF AMBIENT AIR
(mg/m3)

Chemical

Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a) Pyrene
Indeno(l,2,3-cd)Pyrcne
Benzo(g,h,i)Perylene
beta-BHC
Heptachlor
Aldrin
Dieldrin
4,4'-DDD
4,4'-DDT
Endrin ketone
gamma-Chlordane
Aroclor-1248
Aroclor-1260
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachlorobutadiene
Octachlorocyclopentene
Heptachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Excavation
Perimeter

Concentration
nd

5.0 E-6
nd
nd

5.7 E-8
2.9 E-8

nd
nd
nd
nd
nd

2.8 E-6
1.5E-4
3.7 E-6
2.7 E-6
5.3 E-5
5.3 E-5
2.0 E-5
6.0 E-7
1.2 E-5
2.2 E-5
1.2 E-4
1.0 E-3
3.3 E-4
5.5 E-3
1.3 E-4
6.4 E-6
1.4E-13
3.0E-13
5.3 E- 13
6.0 E- 13
4.0 E- 12
2.7E-11
6.8 E- 14
9.6 E- 12
8.2 E- 12
3.8 E-ll
6.6 E- 11
3.7 E-ll

Nearest
Residential

Concentration
nd

8.9 E-7
nd
nd

1.0 E-8
5.2 E-9

nd
nd
nd
nd
nd

4.9 E-7
2.6 E-5
6.6 E-7
4.8 E-7
9.4 E-6
9.4 E-6
3.5 E-6
1.1 E-7
2.2 E-6
3.9 E-6
2.1 E-5
1.8 E-4
5.8 E-5
9.8 E-4
2.3 E-5
1.1 E-6

2.6 E- 14
5.2 E- 14
9.4 E- 14
1. IE-13
7.1 E-13
4.8 E- 12
1.2E-14
1.7E-12
1.5E-12
6.7 E- 12
1.2 E-ll
6.5 E- 12

Nearest
School

Concentration
nd

2.2 E-7
nd
nd

2.4 E-9
1.3 E-9

nd
nd
nd
nd
nd

1.2 E-7
6.2 E-6
1.6 E-7
1.1 E-7
2.3 E-6
2.3 E-6
8.5 E-7
2.6 E-8
5.3 E-7
9.4 E-7
5.0 E-6
4.4 E-5
1.4 E-5
2.4 E-4
5.7 E-6
2.7 E-7

6.2 E- 15
1.3E-14
2.3 E- 14
2.6 E- 14
1.7 E-13
1.2E-12
2.9 E- 15
4.1 E-13
3.5 E-13
1.6 E- 12
2.8 E- 12
1.6E-12

nd = Based on air modeling, chemical not expected to be found in air. (see Appendix VI)
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TABLE VHI-2
CONSTANTS AND VARIABLES USED IN INTAKE EQUATIONS

Equation Parameter Recreational
Child Adult

Residential
Child Adult

School
Child Adult

Air Inhalation- Vapor
Phase and Particulates
(Equation 1)

gli^ii^&iJi^^
FR = Fraction Respirable
jiiiijjiijiiiî
ET = Exposure Time (hours/day)

ED = Exposure Duration (years)

ATn = Averaging Time, Non-Carcinogens (days
Cî ia^ein&î iai's^̂

100%

l
ii

183

100%
*iili
......

183

100%
M>

24

1

183
2&&J

100%

24

183

100% 100%

1
lliiiiiil
183

8

1
liiî :;
183

Note: References for the constants and variables used can be found in Appendix VII.
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TABLE Vm-3
ESTIMATED NON-CARCINOGENIC INTAKE
THROUGH INHALATION OF AMBIENT AIR

(mg/kg/day)

Chemical

Antimony
Cadmium
Lead
Silver
Thallium
Tin
Cyanide
Methylene Chloride
Acetone
Chloroform
1,2-Dichloroe thane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
1, 1 ,2-Trichloroethane
Benzene
Tetrachloroethene
1,1,2,2-Tetrachtoroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)
Phenol
bis(2-Chloroethyl)Ether
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Hexachloroethane
Benzole Acid
Naphthalene
2-Methylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene

Recreational
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

1.1 E-5 1.4 E-6
1.7E-6 2.2 E-7
3.7 E-6 5.0 E-7
4.6 E-6 6.1 E-7
1.2 E-6 1.5 E-7
9.9 E-6 1.3 E-6
2.2 E-5 2.9 E-6
1.8E-8 2.4 E-9
1.3 E-5 1.7 E-6
6.9 E-6 92 E-7
7.0 E-6 92 E-7
1.3 E-5 1.7 E-6
2.3 E-6 3.1 E-7
2.2 E-3 2.9 E-4
3.0 E-6 4.0 E-7
1.0 E-5 1.4 E-6
2.0 E-5 2.6 E-6
1.7 E-8 2.3 E-9
4.8 E-8 6.4 E-9
3.6 E-6 4.7 E-7
2.8 E-6 3.7 E-7
1.2 E-8 1.6 E-9
1.9 E-6 2.5 E-7
2.5 E-8 3.4 E-9
1.6 E-8 2.1 E-9
2.6 E-7 3.4 E-8

nd nd
1.3 E-5 1.7 E-6
4.2 E-6 5.5 E-7
1.5 E-8 2.0 E-9
1.8 E-7 2.4 E-8
1.4 E-6 1.9 E-7
6.5 E-7 8.6 E-8
1.4 E-7 1.9 E-8
3.4 E-6 4.4 E-7
4.2 E-6 5.5 E-7
2.2 E-8 2.9 E-9
2.4 E-6 3.2 E-7

Residential
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

1.5 E-5 1.9 E-6
2.4 E-6 3.1 E-7
5.3 E-6 6.7 E-7
6.5 E-6 8.3 E-7
1.6 E-6 2.1 E-7
1.4 E-5 1.8 E-6
3.1 E-5 3.9 E-6
2.6 E-8 3.3 E-9
1.9 E-5 2.4 E-6
9.8 E-6 1.3 E-6
9.9 E-6 1.3 E-6
1.8 E-5 2.3 E-6
3.3 E-6 4.2 E-7
3.1 E-3 3.9 E-4
4.3 E-6 5.5 E-7
1.5 E-5 1.9 E-6
2.8 E-5 3.6 E-6
2.4 E-8 3.1 E-9
6.9 E-8 8.7 E-9
5.1 E-6 6.5 E-7
4.0 E-6 5.0 E-7
1.7 E-8 2.2 E-9
2.7 E-6 3.4 E-7
3.6 E-8 4.6 E-9
2.3 E-8 2.9 E-9
3.7 E-7 4.7 E-8

nd nd
1.9 E-5 2.4 E-6
5.9 E-6 7.5 E-7
2.1 E-8 2.7 E-9
2.6 E-7 3.3 E-8
2.0 E-6 2.6 E-7
9.2 E-7 1.2 E-7
2.1 E-7 2.6 E-8
4.8 E-6 6.0 E-7
5.9 E-6 7.5 E-7
3.1 E-8 4.0 E-9
3.4 E-6 4.3 E-7

School
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

7.6 E-7 1.1 E-7
1.2 E-7 1.7 E-8
2.7 E-7 3.9 E-8
3.3 E-7 4.7 E-8
8.2 E-8 1.2 E-8
7.0 E-7 1.0 E-7
1.5 E-6 2.2 E-7
1.3 E-9 1.9E-10
9.3 E-7 1.4 E-7
4.9 E-7 7.2 E-8
4.9 E-7 7.2 E-8
9.2 E-7 1.3 E-7
1.6 E-7 2.4 E-8
1.5 E-4 2.2 E-5
2.2 E-7 3.1 E-8
7.3 E,7 1.1 E-7
1.4 E-6 2.1 E-7
1.2 E-9 1.8E-10
3. 4 E-9 5.0 E- 10
2.5 E-7 3.7 E-8
2.0 E-7 2.9 E-8
8.6 E- 10 1.2E-10
1.4 E-7 2.0 E-8
1.8 E-9 2.6 E- 10
1.1 E-9 1.7E-10
1.8 E-8 2.7 E-9

nd nd
9.3 E-7 1.3 E-7
3.0 E-7 4.3 E-8
1.1 E-9 1.5E-10
1.3 E-8 1.9 E-9
1.0 E-7 1.5 E-8
4.6 E-8 6.7 E-9
1.0 E-8 1.5 E-9
2.4 E-7 3.5 E-8
3.0 E-7 4.3 E-8
1.6 E-9 2.3 E- 10
1.7 E-7 2.4 E-8
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TABLE Vm-3
ESTIMATED NON-CARCINOGENIC INTAKE
THROUGH INHALATION OF AMBIENT AIR

(mg/kg/day)

Chemical

Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indenod,2v3-cd)Pyrene
Benzo(g,h,i)Perylene
beta-BHC
Heptachlor
Aldrin
Dieldrin
4,4'-DDD
4,4'-DDT
Endhn ketone
gamma-Chlordane
Aroclor-1248
Aroclor-1260
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachlorobutadiene
Octachlorocyclopentene
Heptachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Recreational
Child Adult

nd nd
1.4 E-6 1.9 E-7

nd nd
nd nd

1.6E-8 2.1E-9
8.2 E-9 1.1 E-9

nd nd
nd nd
nd nd
nd nd
nd nd

7.7 E-7 1.0 E-7
4.1E-5 5.4 E-6
1.0 E-6 1.4 E-7
7.5 E-7 1.0 E-7
1.5 E-5 2.0 E-6
1.5 E-5 2.0 E-6
5.6 E-6 7.4 E-7
1.7 E-7 2.2 E-8
3.5 E-6 4.6 E-7
6.1 E-6 8.2 E-7
3.2 E-5 4.3 E-6
2.9 E-4 3.8 E-5
9.2 E-5 1.2 E-5
1.6 E-3 2.1 E-4
3.7 E-5 4.9 E-6
1.8 E-6 2.4 E-7

4. IE- 14 5.4 E- 15
8.3E-14 1.1E-14
1.5E-13 2.0 E- 14
1.7E-13 2.2E-14
1.1 E- 12 1.5E-13
7.6E-12 l.OE-12
1.9E-14 2.5 E- 15
2.7 E- 12 3.6 E- 13
2.3 E- 12 3.0 E- 13
1.1E-11 1.4E-12
1.9 E- 11 2.5 E- 12
l.OE-11 1.4 E- 12

Residential
Child Adult

nd nd
2.0 E-6 2.5 E-7

nd nd
nd nd

2.3 E-8 2.9 E-9
1.2 E-8 1.5 E-9

nd nd
nd nd
nd nd
nd nd
nd nd

1.1 E-6 1.4 E-7
5.8 E-5 7.3 E-6
1.5 E-6 1.9 E-7
1.1 E-6 1.4 E-7
2.1 E-5 2.7 E-6
2.1 E-5 2.7 E-6
7.9 E-6 1.0 E-6
2.4 E-7 3.0 E-8
4.9 E-6 6.2 E-7
8.7 E-6 1.1 E-6
4.6 E-5 5.9 E-6
4.1 E-4 5.2 E-5
1.3 E-4 1.7 E-5
2.2 E-3 2.8 E-4
5.3 E-5 6.7 E-6
2.5 E-6 3.2 E-7

5.7 E- 14 7.3 E- 15
1.2E-13 1.5 E- 14
2. IE- 13 2.7 E- 14
2.4 E- 13 3.0 E- 14
1.6E-12 2.0E-13
1. IE-11 1.4 E- 12
2.7 E- 14 3.4 E- 15
3.8 E- 12 4.8 E- 13
3.3 E- 12 4. IE- 13
1.5E-11 1.9E-12
2.6 E- 11 3.3 E- 12
1.5E-11 1.9E-12

School
Child Adult

nd nd
1.0 E-7 1.5 E-8

nd nd
nd nd

1.1 E-9 1.6E-10
5.8 E- 10 8.5 E- 11

nd nd
nd nd
nd nd
nd nd
nd nd

5.5 E-8 8.0 E-9
2.9 E-6 4.2 E-7
7.4 E-8 1.1 E-8
5.3 E-8 7.7 E-9
1.0 E-6 1.5 E-7
1.0 E-6 1.5 E-7
3.9 E-7 5.7 E-8
1.2 E-8 1.7 E-9
2.5 E-7 3.6 E-8
4.4 E-7 6.3 E-8
2.3 E-6 3.3 E-7
2.1 E-5 3.0 E-6
6.5 E-6 9.5 E-7
1.1 E-4 1.6 E-5
2.6 E-6 3.8 E-7
1.3 E-7 1.8 E-8

2.9 E- 15 4.2 E- 16
5.9 E- 15 8.5 E- 16
1. IE-14 1.5E-15
1.2E-14 1.7E-15
8.0 E- 14 1.2E-14
5.4 E- 13 7.8 E- 14
1.3 E- 15 2.0 E- 16
1.9E-13 2.8E-14
1.6 E- 13 2.4 E- 14
7.5E-13 1. IE-13
1.3E-12 1.9E-13
7.3E-13 1. IE-13

nd = Based on air modeling, chemical not expected to be found in air. (see Appendix VI)
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TABLE Vra-4
ESTIMATED CARCINOGENIC INTAKE

THROUGH INHALATION OF AMBIENT AIR
(mg/kg/day)

Chemical

Antimony
Cadmium
Lead
Silver
Thallium
Tin
Cyanide
Methylene Chloride
Acetone
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
1, 1,2-Trichloroethane
Benzene
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)
Phenol
bis(2-Chloroethyl)Ether
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Hexachloroe thane
Benzole Acid
Naphthalene
2-Methylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphtbalate
Fluoranthene

Recreational
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

7.7 E-8 1.0 E-8
1.2E-8 1.6 E-9
2.7 E-8 3.5 E-9
3.3 E-8 4.4 E-9
8.3 E-9 1.1 E-9
7.1 E-8 9.4 E-9
1.5E-7 2.0 E-8
1.3 E- 10 1.7E-11
9.4 E-8 12 E-8
5.0 E-8 6.6 E-9
5.0 E-8 6.6 E-9
9.3 E-8 1.2 E-8
1.7 E-8 2.2 E-9
1.6E-5 2.1E-6
2.2 E-8 2.9 E-9
7.4 E-8 9.8 E-9
1.4E-7 1.9 E-8

1.2 E- 10 1.6 E- 11
3.5 E- 10 4.6 E- 11
2.6 E-8 3.4 E-9
2.0 E-8 2.6 E-9
8.7E-11 1.2E-11
1.4 E-8 1.8 E-9

1.8 E- 10 2.4E-11
1.2E-10 1.5E-11
1.9 E-9 2.5 E- 10

nd nd
9.4 E-8 1.2 E-8
3.0 E-8 4.0 E-9
1. IE-10 1.4E-11
1.3 E-9 1.7E-10
1.0 E-8 1.4 E-9
4.6 E-9 6.2 E- 10
1.0 E-9 1.4E-10
2.4 E-8 3.2 E-9
3.0 E-8 4.0 E-9
1.6E-10 2.1E-11
1.7 E-8 2.3 E-9

Residential
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

1.1 E-7 1.4 E-8
1.7 E-8 2.2 E-9
3.8 E-8 4.8 E-9
4.7 E-8 5.9 E-9
1.2 E-8 1.5 E-9
1.0 E-7 1.3 E-8
2.2 E-7 2.8 E-8
1.9 E- 10 2.4 E- 11
1.3 E-7 1.7 E-8
7.1 E-8 9.0 E-9
7.1 E-8 9.0 E-9
1.3 E-7 1.7 E-8
2.3 E-8 3.0 E-9
2.2 E-5 2.8 E-6
3.1 E-8 3.9 E-9
1.0 E-7 1.3 E-8
2.0 E-7 2.6 E-8
1.8 E- 10 2.2 E- 11
4.9 E- 10 6.2 E- 11
3.6 E-8 4.6 E-9
2.8 E-8 3.6 E-9
1.2 E- 10 1.6E-11
1.9 E-8 2.5 E-9

2.6 E- 10 3.3 E- 11
1.6 E- 10 2.1E-11
2.6 E-9 3.4 E- 10

nd nd
1.3 E-7 1.7 E-8
4.2 E-8 5.4 E-9
1.5E-10 1.9E-11
1.8 E-9 2.3 E- 10
1.5 E-8 1.8 E-9
6.6 E-9 8.4 E- 10
1.5 E-9 1.9E-10
3.4 E-8 4.3 E-9
4.2 E-8 5.4 E-9
2.2 E- 10 2.8 E- 11
2.4 E-8 3.1 E-9

School
Child Adult

nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

5.4 E-9 7.9 E- 10
8.6 E- 10 1.2E-10
1.9 E-9 2.8 E- 10
2.3 E-9 3.4E-10
5.9 E- 10 8.5 E- 11
5.0 E-9 7.3 E- 10
1.1 E-8 1.6 E-9

9.3E-12 1.4E-12
6.7 E-9 9.7 E- 10
3.5 E-9 5.1 E- 10
3.5 E-9 5.1 E- 10
6.6 E-9 9.6 E- 10
1.2 E-9 1.7E-10
1.1 E-6 1.6 E-7
1.5 E-9 2.2 E- 10
5.2 E-9 7.6 E- 10
1.0 E-8 1.5 E-9

8.8 E- 12 1.3E-12
2.5 E- 11 3.6 E- 12
1.8 E-9 2.6 E- 10
1.4 E-9 2. IE- 10

6.2 E- 12 8.9 E- 13
9.7 E- 10 1.4E-10
1.3E-11 1.9E-12
8.2 E- 12 1.2E-12
1.3E-10 1.9E-11

nd nd
6.6 E-9 9.6 E- 10
2.1 E-9 3.1E-10
7.6E-12 1.1E-12
9.2E-11 1.3 E- 11
7.3E-10 1. IE-10
3.3 E- 10 4.8 E- 11
7.4E-11 1. IE-11
1.7 E-9 2.5 E- 10
2.1 E-9 3. IE- 10
1. IE-11 1.6E-12
1.2 E-9 1.8E-10
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TABLE Vm-4
ESTIMATED CARCINOGENIC INTAKE

THROUGH INHALATION OF AMBIENT AIR
(mg/kg/day)

Chemical

Pyrene
Butylbenzylphthalate
Benzo(a)Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
Di-n-Octyl Phthalate
Benzo(b)Fluoranthene
Benzo(k)Fluoranthene
Benzo(a)Pyrene
Indeno( 1 ,2,3-cd)Pyrene
Benzo(g,h,i)Perylene
beta-BHC
Heptachlor
Aldrin
Dieldrin
4,4'-DDD
4,4'-DDT
Endrinketone
gamma-Chlordane
Aroclor-1248
Aroclor-1260
Hexachlorobenzene
Hexachlorocyclopentadiene
Hexachlorobutadiene
Octachlorocyclopentene
Heptachloronorborene
Chlordene
2,3,7,8-TCDD
Total TETRA CDD
Total PENTA CDD
Total HEXA CDD
Total HEPTA CDD
Total OCTA CDD
2,3,7,8-TCDF
Total TETRA CDF
Total PENTA CDF
Total HEXA CDF
Total HEPTA CDF
Total OCTA CDF

Recreational
Child Adult

nd nd
1.0 E-8 1.3E-9

nd nd
nd nd

1.1E-10 1.5E-11
5.9E-11 7.8E-12

nd nd
nd nd
nd nd
nd nd
nd nd

5.5 E-9 7.4 E- 10
2.9 E-7 3.9 E-8
7.5 E-9 9.9 E-10
5.4 E-9 7. IE- 10
1.1 E-7 1.4 E-8
1.1 E-7 1.4 E-8
4.0 E-8 5.3 E-9
1.2 E-9 1.6 E-10
2.5 E-8 3.3 E-9
4.4 E-8 5.8 E-9
2.3 E-7 3.1 E-8
2.1E-6 2.8 E-7
6.6 E-7 8.7 E-8
1.1 E-5 1.5 E-6
2.7 E-7 3.5 E-8
1.3 E-8 1.7 E-9

2.9 E- 16 3.9 E- 17
5.9 E- 16 7.9 E- 17
LIE-15 1.4 E- 16
1.2E-15 1.6 E- 16
8.1E-15 1. IE-15
5.4 E- 14 7.2 E- 15
1.4 E- 16 1.8 E- 17
1.9 E- 14 2.6E-15
1.6E-14 2.2 E- 15
7.6 E- 14 l.OE-14
1.3 E- 13 1.8 E- 14
7.4 E- 14 9.8 E- 15

Residential
Child Adult

nd nd
1.4 E-8 1.8 E-9

nd nd
nd nd

1.6 E-10 2.0E-11
8.3E-11 1.1E-11

nd nd
nd nd
nd nd
nd nd
nd nd

7.9 E-9 1.0 E-9
4.1 E-7 5.3 E-8
1.1 E-8 1.3 E-9
7.6 E-9 9.7 E-10
1.5 E-7 1.9 E-8
1.5 E-7 1.9 E-8
5.6 E-8 7.2 E-9
1.7 E-9 2.2 E-10

' 3.5 E-8 4.5 E-9
6.2 E-8 7.9 E-9
3.3 E-7 4.2 E-8
2.9 E-6 3.7 E-7
9.4 E-7 1.2 E-7
1.6 E-5 2.0 E-6
3.8 E-7 4.8 E-8
1.8 E-8 2.3 E-9

4. IE- 16 5.2 E- 17
8.4E-16 1. IE-16
1.5E-15 1.9 E- 16
1.7E-15 2.2 E- 16
1.1E-14 1.5E-15
7.7 E- 14 9.8 E- 15
1.9E-16 2.4E-17
2.7 E- 14 3.5 E- 15
2.3 E- 14 3.0 E- 15
1. IE-13 1.4 E- 14
1.9E-13 2.4 E- 14
1.1E-13 1.3E-14

School
Child Adult

nd nd
7.2 E-10 1.0 E-10

nd nd
nd nd

8.1 E- 12 1.2E-12
4.2 E- 12 6. IE- 13

nd nd
nd nd
nd nd
nd nd
nd nd

3.9 E-10 5.7 E- 11
2.1 E-8 3.0 E-9

5.3 E-10 7.7 E- 11
3.8 E-10 5.5 E- 11
7.5 E-9 1.1 E-9 '
7.5 E-9 1.1 E-9
2.8 E-9 4. IE- 10

8.5E-11 1.2E-11
1.8 E-9 2.6 E-10
3.1 E-9 4.5 E-10
1.7 E-8 2.4 E-9
1.5 E-7 2.1 E-8
4.7 E-8 6.8 E-9
7.9 E-7 1.1 E-7
1.9 E-8 2.7 E-9

9.0 E-10 1.3 E-10
2.1E-17 3.0E-18
4.2 E- 17 6. IE- 18
7.5 E- 17 LIE- 17
8.5 E- 17 1.2E-17
5.7 E- 16 8.3 E- 17
3.9 E- 15 5.6 E- 16
9.6 E- 18 1.4 E- 18
1.4E-15 2.0 E- 16
1.2E-15 1.7E-16
5.4 E- 15 7.8 E- 16
9.4E-15 1.4E-15
5.3 E- 15 7.6 E- 16

nd = Based on air modeling, chemical not expected to be found in air. (see Appendix VI)
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TABLE Vm-5
TOXICITY VALUES USED TO CALCULATE RISKS

Page 1 of 2

Chemical

Antimony
Cadmium
Lead
Silver
Thallium
Tin
Cyanide
Methylene Chloride
Acetone
Chloroform
1 ,2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
1 ,2-Dichloropropane
Trichloroethene
1,1,2-Trichloroethane
Benzene
Tetrachloroethene
1 , 1 ,2,2-Tetracbloroethane
Toluene
Chlorobenzene
Ethylbenzene
Xylene (total)
Phenol
bis(2-Chloroethyl)Ether
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
4-Methylphenol
Hexachloroe thane
Benzole Acid
Naphthalene
2-Methylnaphthalene
Dimethyl Phthalate
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-B uty Iphthalate
Fluoranthene

Inhalation
Reference Doses (mg/kg/day)

Chronic
na
na
na
na
na
na
na
na
na
na
na

9.0 E-2
3.0 E-l

na
na
na
na
na
na
na
na

5.0 E-3
na

2.0 E-l
na
na
na
na
na

4.0 E-2
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

Sub-Chr
na
na
na
na
na
na
na
na
na
na
na

9.0 E-l
3.0 E+0

na
na
na
na
na
na
na
na

5.0 E-2
na

1.0 E+0
na
na
na
na
na

4.0 E-l
na
na
na
na
na
na
na
na
na
na
na
na
na
na
na

Inhalation
Slope Factors
(mg/kg/day)-1

na
6.1 E+0

na
na
na
na
na
na
na

8.1 E-2
9.1 E-2

na
na

1.3 E-l
na

1.7 E-2
5.7 E-2
2.9 E-2

na
2.0 E-l

na
na
na
na
na

1.1 E+0
na
na
na
na
na
na

1.4 E-2
na
na
na
na
na
na
na
na
na
na
na
na
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SKINNER LANDFILL SITE
SUMMARY OF REMEDIAL ALTERNATIVE CAPITAL COSTS
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ALTERNATIVE TWO:

1. Northern Slurry Wall and Ground Water Diversion
2. Southern Slurry Wall
3. Interceptor Trench System and Effluent Piping
4. Carbon Adsorption System and Related Controls
5. Treatment Building (with Lighting & HVAQ
6. Alternate Water Supply
7. Institutional Actions and Site Work Related to Construction
8. Buried Lagoon Excavation and Backfill
9. Debris Excavation, Shredding and Backfill
10. Multi-media Cap
11. Incinerator and Related Soil Treatment Equipment
12. Incinerator Operation and Maintenance (1)
13. Indirect Costs (2)

TOTAL CAPITAL COSTS - ALTERNATIVE TWO:

ALTERNATIVE THREE:

$279,400
$97300

$694,000
$118,500
$70,500
$43,100

$166,100
$772,900

$1,290,300
$4,951400
$5,489400
$3,011,000
$5.823400

$22,808,000

1. Northern Slurry Wall and Ground Water Diversion
2. Southern Slurry Wall
3. Interceptor Trench S ystem and Effluent Piping
4. Carbon Adsorption System and Related Controls
5. Treatment Building (with Lighting & HVAQ
6. Alternate Water Supply
7. Institutional Actions and Site Work Related to Construction
8. Site Regrading/Soils Consolidation
9. Multi-media Cap
10. Indirect Costs (2)

TOTAL CAPITAL COSTS - ALTERNATIVE THREE:

$279,400
$97,300

$694,000
$118400
$70,500
$43,100

$166,100
$381,200

$4,951,500
$2.817.600

$9,619,000
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SKINNER LANDFILL SITE
SUMMARY OF REMEDIAL ALTERNATIVE CAPITAL COSTS

ALTERNATIVE POUR:

1. Northern Slurry Wall and Ground Water Diversion
2. Southern Slurry Wall
3. Interceptor Trench System and Effluent Piping
4. Carbon Adsorption System and Related Controls
5. Treatment Building (with Lighting & HVAQ
6. Alternate Water Supply
7. Institutional Actions and Site Work Related to Construction
8. Site Regrading/Soils Consolidation
9. Sanitary Ladnfill Cap
10. Indirect Costs (2)

TOTAL COSTS - ALTERNATIVE FOUR:

ALTERNATIVE FIVE:

$279,400
$97300

$694,000
$118,500
$70,500
$43,100

$166,100
$381,200

$4,455,300
$2.608.700

$8,914,000

1. Northern S lurry Wall and Ground Water Diversion
2. Southern Slurry Wall
3. Interceptor Trench System and Effluent Piping
4. Carbon Adsorption System and Related Controls
5. Treatment Building (with Lighting & HVAQ
6. Alternate Water Supply
7. Institutional Actions and Site Work Related to Construction
8. Buried Lagoon Excavation and Backfill
9. Debris Excavation, Shredding and Backfill
10. Multi-media Cap
11. Incinerator and Related Soil Treatment Equipment
12. Soil Vapor Extraction System
13. Incinerator Operation and Maintenance (1)
14. Indirect Costs (2)

TOTAL CAPITAL COSTS - ALTERNATIVE FIVE:

$279,400
$97,300

$694,000
$118,500
$70,500
$43,100

$166,100
$772,900

$1,290,300
$4,951,500
$5,489,500

$81,900
$3,011,000
$5.856,500

$22,923,000

(1) Incinerator operation and maintenance was capitalized, in accordance with U.S. EPA guidance.
(2) Indirect costs include shipping, engineering, construction management and contingencies.
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SKINNER LANDFILL SITE
SUMMARY OF REMEDIAL ALTERNATIVE OPERATING COSTS
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ALTERNATIVES TWO. THREE AND POUR!

1. Cap Maintenance
2. Air Monitoring
3. Interceptor Trench/Ground Water Collection System
4. Carbon Adsorption System
5. Ground and Surface Water Monitoring

TOTAL ANNUAL OPERATING COSTS - ALTERNATIVES
TWO, THREE AND FOUR:

$80,000
$35,000
$29,000
$91,000

$147.000

$382,000

ALTERNATIVE FIVE:

1. Cap Maintenance
2. Air Monitoring
3. Interceptor Trench/Ground Water Collection System
4. Carbon Adsorption System
5. Ground and Surface Water Monitoring
6. Soil Vapor Extraction System

TOTAL CAPITAL COSTS - ALTERNATIVE FIVE:

$80,000
$35,000
$29.000
$91,000
$147,000
$15.000

$397,000
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for the site work related to implementation of remedial alternatives at the Skinner
Landfill site in Butler County, Ohio. Site work includes installation of temporary and permanent utilities and
institutional actions. Cost estimates for site work are common to all alternatives presented in the site
Feasibility Study.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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WORK ITEM
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A. ALTERNATE WATER SUPPLY

(1). connection fees for city water to
residences

(2). mobilization/demobilization
(3). galvanized steel water piping, (2")
(4). trenching for piping/backfill
(5). sawcut asphalt
(6). asphalt removal
(7). asphalt replacement

B. INSTITUTIONAL ACTION/SITE WORK

(1). galvanized chain link fencing, 6' high
(2). double swing gate, 6' high, 201 opening
(3). clearing and grubbing to install fence
(4). temporary roads, 20' wide x 3600'
(5). temporary office
(6). monitoring well, 2" galv. riser, SS screen
(7). connections to power (meter)
(8). power poles
(9). conductors (#2-3wire)

(10). gas piping to building, (PCS)
(11). connections to water
(12). water piping to building, (2" galv.)

LS N/A N/A $23,400 $23,400 $23,400

LS
LF
LF
LF
SY
SY

SUBTOTAL:

1
1500
1500
1200
270
270

N/A
$3.53
$0.54
$0.22

N/A
$2.91

N/A
$5,295

$810
$264

N/A
$786

$7,200

$1,000
$5.75
$0.76
$0.73
$2.78
$0.50

$1,000
$8,625
$1,140

$876
$751
$135

$35,900

$1,000
$13,900
$2,000
$1,100

$751
$900

$43,100

LF
EA

ACRE
SY
LS
EA
LS
EA
LF
LF
LS
LF

SUBTOTAL:

5,500
3

1.50
8,000

1
1
1

20
2000
2000

1
2000

$8.85
$300.00

N/A
$1.00

$11,300
$1,500

N/A
$220
$4.00
$0.92

N/A
$3.53

$48,675
$900

N/A
$8,000

$11,300
$1,500

N/A
$4,400
$8,000
$1,840

N/A
$7,060

$91,700

$4.07
$390

$4,675
$1.51
$605

$2,000.00
$60
$50

$1.85
$4.43

$3,900
$5.75

$22,385
$1,170
$7,013

$12,080
$605

$2,000
$60

$1,000
$3,700
$8,860
$3,900

$11,500
$74,300

$71,100
$2,100
$7,013

$20,100
$11,900
$3,500

$60
$5,400

$11,700
$10,700
$3,900

$18,600
$166,100

SUBTOTAL: $98,900

SHIPPING:

$110,200

SUBTOTAL:
ENGINEERING:
CONSTRUCTION MANAGEMENT:
CONTINGENCIES:

$209,200

$4,900

$214,100
$16,100
$21,400
$42.800
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for installation of a groundwater collection and treatment system at
the Skinner Landfill site in Butler County, Ohio. Costs are estimated for treatment system equipment
and installation, where applicable. Costs are presented for treatment of SO GPM of groundwater.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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Estimated Extended

A. SLURRY WALL ON NORTHERN SITE BOUNDARY AND GROUND WATER DIVERSION SYSTEM
(Protection Level: 25% B, 75% D)

LS
SF
LF
CY

1
15.000
1,000
600

N/A
$2.00
N/A

$16.75

N/A
$30,000

N/A
$10,050

$45,000
$6.00
$35.50
$2.00

$45,000
$90,000
$35,500
$1,200

$45,000
$120,000
$35,500
$11,250

mobilization/demobilization
slurry wall, soil-bentonite (1000' long, 15' deep)
excavation and backfill (1000' trench, 12' deep)
peastone gravel
(1000' trench, 4' wide, 4' deep- for collection trench)
36" pipe
(corrugated, polyethylene drainage pipe- for combined Mill Creek/ground water flow
and for ground water diversion from northern collection system to Skinner Creek and Dump Creek)
24" pipe LF 1,000 $10.85 $10,850 $8.48 $8,479
(corrugated, perforated, polyethylene colleb'on pipe with sock- for collection of ground water north of northern slurry wall)
topsoil backfill (1000' long, 20 wide, 6" deep) CY 370 $12.00 $4,440 $1.95 $722

$19,329

$5,162

(1).
(2).
(3).
(4).

(5).

(6).

(7).

B. SOUTHERN SLURRY WALL (Protection Level: D)

(8). slurry wall, soil-bentonite
(9). topsoil, (6" x 101 x 5001)

C. INTERCEPTOR TRENCH SYSTEM (Protection Level: D)

(10). steel sheet piling (for slurry wall
stability, 1000' long, 17' deep)

(11). excavation for interceptor trench
(12). 8" perforated corrugated HDPE pipe
(13). peastone gravel (1800' x 2.5' x 4')
(13). backfill (1800* x 2.51 x 25')
(14). 8" corrugated HDPE pipe for cleanouts

LF 1,200 $22.50 $27,000 $13.48 $16,180 $43,180

SUBTOTAL: $82,300 $197,100 $279,400

SF
CY

SUBTOTAL:

12,000
95

$2.00
$12.00

$24,000
$1,140

$25,100

$6.00
$1.95

$72,000
$185

$72,200

$96,000
$1,325

$97,300

SF 17,000 $13.90 $236,300 $9.80 $166,600 $402,900

LF
LF
CY
CY
LF

1,800
1,800

700
4200
200

N/A
$2.40

$16.75
$5.05
$2.20

N/A
$4,320

$11,725
$21,210

$440

$55
$4.31
$2.00
$1.14
$4.31

$99,000
$7,764
$1,400
$4,807

$862

$99,000
$12,084
$13,125
$26,017
$1,302
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(15).
(16).
(17).
(18).
(19).
(20).
(21).
(22).
(23).
(24).
(25).
(26).
(27).

sump (4 foot dia. x 27 foot deep)
sump pumps ( 3 HP)
vortex flow meter (3" - 316 SS)
pressure switch
valving
75,000 gal. equil. tank, glass-lined
ground water feed pumps ( 3 HP)
vortex flow meter (3" - 316 SS)
pressure switch
pneumatic flow control valve
valving
mechanical installation
electrical installation

jlillillllflllililH 1
l i i i i l i j i l i i j i i i i i i i^^i l i i i i i i l^l iyi

EA
EA
EA
EA
LS
EA
EA
EA
EA
EA
LS
LS
LS

SUBTOTAL:

M.
wi

i
2
1
1
1
1
2
1
2
2
1
1
1

"till
$3,000
$3,000
$1,600

$250
$1,000

$65,000
$2,000
$1,600

$250
$2,000
$1,000
$5,000
$5,000

|l
$3,000
$6,000
$1,600

$250
$1,000

$65,000
$4,000
$1,600

$500
$4,000
$1.000
$5,000
$5,000

$371,900

$2.500
$720
$720
$300

$1,500
$6,500

$720
$720
$300
$180

$1,500
$10,000
$7,000

i iiiiMi
$2,500
$1,440

$720
$300

$1,500
$6,500
$1,440

$720
$600
$360

$1,500
$10,000
$7,000

$315,000

UK
$5,500
$7,440
$2,320

$550
$2,500

$71,500
$5,440
$2,320
$1,100
$4,360
$2,500

$15,000
$12,000

$687,000

D. CARBON ADSORPTION SYSTEM FOR TREATMENT OF GROUND WATER (50 GPM)

(28). activated carbon adsorption vessels
(29). concrete skid supports
(30). valving
(31). mechanical installation

LS
LS
LS
LS

SUBTOTAL:

1 $70,000
1 $1,000
1 $1,000
1 $5,000

$70,000
$1,000
$1,000
$5,000

$77,000

$5,000
$4,000
$1,500

$10,000

$5,000
$4,000
$1,500

$10,000
$20,500

$75,000
$5,000
$2,500

$15,000
$97,500

G. ELECTRICAL/CONTROL

(32). MCC (2 starters)
(33). electrical installation

LS
LS

SUBTOTAL:

1 $3,000
1 $10,000

$3,000
$10,000
$13,000

$1,000
$7,000

$1,000
$7,000
$8,000

$4,000
$17,000
$21,000
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H. TREATMENT BUILDING

(34). treatment building (20'x60')
(35). building lighting
(36). building HVAC

I. TREATED WATER DISCHARGE TO SURFACE WATER

SF
LS
LS

SUBTOTAL:

1.200
1
1

$20
$2,500
$5,000

$24,000
$2,500
$5,000

$31,500

$30
$2,000
$1,000

$36,000
$2,000
$1,000

$39,000

$60,000
$4,500
$6,000

$70,500

(37). discharge piping, 3" HDPE
(with trenching, backfill and compaction)

LF

SUBTOTAL:

SUBTOTAL:

200 $5 $1,000 $30 $6,000

$1,000

$7,000

$6,000 $7,000

$601,800

SHIPPING:

$657,800 $1,259,700

$30,100

SUBTOTAL: $1,289,800
ENGINEERING: $96,700
CONSTRUCTION MANAGEMENT: $ 129,000
CONTINGENCIES: $258.000

TOTAL: $1,774,000
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for implementation of Alternative 2, as outlined in in the site Feasibility Study
for the Skinner Landfill site in Butler County, Ohio.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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A. BURIED LAGOON EXCAVATION AND BACKFILL (Protection level: 25%B, 25%C, 50%D)

(1). mobilization/demobilization
(2). excavating, bulk hyd. 3 CY backhoe
(3). haul earth, 6 CY dump truck (to incin.)
(4). wellpoints (equipment lease)
(5). dewatering (piping and pumps lease)
(6). haul earth

(from incinerator after stabilization to backfill)
(7). liner SF
(8). backfill and compaction CY

SUBTOTAL:

LS
CY
CY
EA
LS
CY

1
16,900
20,800

100
1

22,900

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$5,000
$8.80
$8.47
$300

$18,000
$6.99

$5,000
$148,767
$176,116
$30,000
$18,000

$160,108

$5,000
$148,767
$176,116
$30,000
$18,000

$160,000

44,000
22,900

B. DEBRIS EXCAVATION AND BACKFILL (Protection level: D)

(9). mobilization/demobilization
(10). excavating, bulk hyd. 3 CY backhoe
(11). soil sampling/analysis
(12). shred debris
(13). haul earth, 6 CY dump truck
(14). backfill and compaction (under cap)

$0.35
N/A

$15,400
N/A

$0.15
$9.30

$6,600
$213,007

$22,000
$213,000

$15,400 $757,600 $772,900

LS
CY
EA
LS
CY
CY

1
40,800

50
1

40,800
40,800

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$5,000
$7.27
$1,470

$250,000
$6.99
$9.30

$5,000
$296,567
$73,500
$250,000
$285,257
$379,505

$5,000
$296,567
$73,500
$250,000
$285,257
$380,000

$0 $1,289,800 $1,290,300
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C. MULTI-MEDIA CAP

(15), seeding and hydromulching
(16). topsoil, (20" x 1,200,000 SF)
(17). geotextile fabric
(18). gravel (6" x 1,200,000 SF)
(19). cobblestone (6" x 1,200,000 SF)
(20). sand (6" x 1,200,000 SF)
(21). geotextile/membrane liners
(22). clay, (24" x 1,200,000 SF)
(23). concrete retaining wall

(average 25' high, 18" thick)
(24). pipe vents, 100' spacing

MSF
CY
SY
CY
CY
CY
SF
CY
LF

1,200
74,070

134,000
22,220
22,220
22,220

1,200,000
88,889

1,800

$405
$8.00
$0.68

$5
$11.60
$4.00
$0.35

$8
$195

$486,000
$592,560
$91,120

$111,100
$257,752
$88,880

$420,000
$711,112
$351,000

$165
$2.00
$0.10
$3.00
$3.00
$3.00
$0.15
$3.00
$331

$198,000
$148,140
$13,400
$66.660
$66,660
$66,660

$180,000
$266,667
$595,800

$684,000
$740,700
$104,520
$177,760
$324,412
$155,540
$600,000
$977,779
$946,800

$300 $72.000
$3,181,500

$700 $168.000 $240.000
$1,770,000 $4,951.500
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D. INCINERATION

(25). trial burn
(26). rotary kiln incinerator
(27). mechanical installation
(28). electrical installation
(29). hydrated lime dust for stabilization
(30). pug mill for solidification

(includes installation, classifier, motors,
(35). conveyor system

illiliiiilil^^iiiieiiiiiin:
IllllSiiiilllii&iiJIn;

LS 1
LS 1
LS 1
LS 1

TONS 8,200
LS 1

111 Hill
111 ' 11

N/A
$3,450,000

$345,000
$258,750

$45
$160,000

||§|||il||||i|i||i|
li^jeiiii^i; iillljljjilijjijiiijil ; 1|iilili&iiii! iiiiijiiijliijijjjiii ! l

N/A $250,000
$3,450,000 N/A

$345,000 $172,500
$258,750 $86,250
$369,000 $40
$160,000 $60,000

j j f|j|fiJ|ijijjiji!j

$250,000
N/A

$172,500
$86,250

$328,000
$60,000

illllMilil 1llliiii*!$i \
iliiiiiiii^iiiinili i

$250,000
$3,450,000

$517,500
$345,000
$697,000
$220,000

drives, and an average allowance for foundations and erection)
LS 1

SUBTOTAL:

SUBTOTAL:

SHIPPING:

SUBTOTAL:

$7,500 $7,500 $2,500
$4.590,300

$7,787,200

$2,500
$899,300

$4,716,700

ENGINEERING:
CONSTRUCTION MANAGEMENT:
CONTINGENCIES:

$10,000
$5,489,500

$12,504,200

$389,400

$12,893,600
$967,000

$1,289,400
$2,578,700

SUBTOTAL:

INSTITUTIONAL CONTROLS/SITE WORK:
GROUND WATER COLLECTION AND TREATMENT:
INCINERATOR OPERATION & MAINTENANCE:

$17,729,000

$294,000
$1,774,000
$3.011,000

GRAND TOTAL (ALTERNATIVE TWO): $22,810,000
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for implementation of Alternative 3, as described in the site Feasibility Study
for the Skinner Landfill site in Butler County, Ohio.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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Installed

A. SITE REGRADING/CAPPING (Protection level: 25%C,75%D)

(1). mobilization/demobilization
(2). soil excavation
(3). shredding of cut volumes
(4). soil backfill and compaction

LS
CY
LS
CY

1
15,000

1
15,000

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

$5,000
$17.06

$75,000
$3.03

$5,000
$255,825
$75,000
$45,3%

$5,000
$255,825
$75,000
$45,3%

SUBTOTAL: $0 $381,200 $381,200
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B. MULTI-MEDIA CAP

(5). seeding and hydromulching
(6). topsoil, (20" x 1 ,200,000 SF)
(7). gravel (6" x 1, 200,000 SF)
(8). geotextile fabric
(9). cobblestone (6" x 1 ,200,000 SF)

(10). sand (6" x 1,200,000 SF)
(11). geotextile/membrane liners
(12). clay, (24" x 1,200,000 SF)
(13). concrete retaining wall

(average 25' high, 18" thick)
(14). pipe vents, 100' spacing

IIIBiiiiM'

MSF
CY
CY
SY
CY
CY
SF
CY
LF

EA

11 ill 111

1,200
74,070
22,220

134,000
22,220
22,220

1,200,000
88,889

1,800

240

iiiiiii
8 Will

$405
$8.00

$5
$0.68

$11.60
$4.00
$0.35

$8
$195

$300

SUBTOTAL:

SUBTOTAL:

SHIPPING:

SUBTOTAL:
ENGINEERING:

$486,000
$592,560
$111,100
$91.120

$257,752
$88,880

$420,000
$711,112
$351,000

$72,000

$3,181,500

$3,181,500

m
$165
$2.00
$3.00
$0.10
$3.00
$3.00
$0.15
$3.00
$331

$700

nstafl !i) Imi; i!

$198,000
$148,140
$66,660
$13,400
$66,660
$66,660

$180,000
$266,667
$595,800

$168,000

$1,770,000

$2,151,200

CONSTRUCTION MANAGEMENT:
CONTINGENCIES:

$684,000
$740,700
$177,760
$104,520
$324,412
$155,540
$600,000
$977,779
$946,800

$240,000

$4,951,500

$5,332,700

$159,100

$5,491,800
$411,900
$549,200

$1,098,400

SUBTOTAL:

INSTITUTIONAL CONTROLSNSITE WORK:
GROUND WATER COLLECTION AND TREATMENT:

GRAND TOTAL ALTRENATIVE THREE:

$7,551,000

$294,000
$1,774,000

$9,619,000
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for installation of Alternative 4, as described in the site Feasibility Study
for the Skinner Landfill site in Butler County, Ohio.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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Installed

A. SITE REGRADING/CAPPING (Protection level: 25%C, 75% D)
(1). mobilization/demobilization
(2). soil excavation
(3). shredding of cut volumes
(4). soil backfill and compaction

LS
CY
LS
CY

SUBTOTAL:

1
15,000

1
15,000

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

$0

$5,000
$17.06

$75,000
$3.03

$5,000
$255,825
$75,000
$45,3%

$381,200

$5,000
$255,825
$75,000
$45,396

$381,200
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If! i
B. SANITARY LANDFILL CAP

(5). seeding and hydromulching
(6). clay, (24" x UOO.OOOSF)
(7). gravel (6" x 1 ,200,OOOSF)
(6). cobblestone (6H x 1 ,200,000 SF)
(7). sand (6" x 1,200,000 SF)
(8). geotextile liner
(9). topsoil, (20" x 1 ,200,OOOSF)

( 10). concrete retaining wall
(average 25' high, 18" thick)

(11). pipe vents, 1 00* spacing

iillll || ill 11 l^jj^iijijif jjjiii|!ii|j| jj illlllHiiiiJIIIiiil I

MSF 1,200
CY 88,889
CY 22,220
CY 22,220
CY 22,220
SY 267,000
CY 74,070
LF 1,800

EA 240
SUBTOTAL:

SUBTOTAL:

SHIPPING:

SUBTOTAL:
ENGINEERING:

$405
$8
$5

$11.60
$4.00
$0.68
$8.00
$195

$300

$486,000
$711,112
$111,100
$257,752
$88,880

$181,560
$592,560
$351,000

$72,000
$2,852,000

$2,852,000

i l l : l i i i
II II i i

$165
$3.00
$3.00
$3.00
$3.00
$0.10
$2.00
$331

$700

IP

$198,000
$266,667
$66,660
$66,660
$66,660
$26,700

$148,140
$595,800

$168,000
$1,603,300

$1,984,500

CONSTRUCTION MANAGEMENT:
CONTINGENCIES:

SUBTOTAL:

INSTITUTIONAL CONTROLS/SITE WORK:

GROUND WATER COLLECTION AND TREATMENT:

GRAND TOTAL ALTERNATIVE FOUR:

$684,000
$977,779
$177,760
$324,412
$155,540
$208,260
$740,700
$946,800

$240,000
$4,455,300

$4,836,500

$142,600

$4,979,100
$373,400
$497,900
$995,800

$6,846,000

$294,000

$1,774,000

$8,914,000
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INSTALLED EQUIPMENT COST ESTIMATE: Skinner

PROJECT NUMBER: 04003.15
DATE: 8-Apr-92

Costs presented here are for implementation of Alternative 5, as described in the site Feasibility Study
for the Skinner Landfill site in Butler County, Ohio.

SHIPPING FOR THIS PROJECT (%): 5
(shipping costs are considered only for process equipment)

ENGINEERING FOR THIS PROJECT (%): 7.5
(engineering costs estimated as a percentage of total installed equipment cost except as noted)

CONSTRUCTION MANAGEMENT FOR THIS PROJECT (%): 10
(construction management costs estimated as a percentage of total installed equipment cost except as noted)

CONTINGENCIES FOR THIS PROJECT (%): 20
(fee based on total installed equipment cost)

Unit costs for certain items presented in this estimate taken from 1991 Means Catalogs.
Other costs presented in this estimate based on vendor quotes or past experience.
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A. BURIED LAGOON EXCAVATION AND BACKFILL (Protection level: 25%B, 25%C, 50%D)

(1). mobilization/demobilization
(2). excavating, bulk hyd. 3 CY backhoe
(3). haul earth, 6 CY dump truck (to incin.)
(4). wellpoints (equipment lease)
(5). dewatering (piping and pumps lease)
(6). haul earth

(from incinerator after stabilization to backfill)
(7). liner SF
(8). backfill and compaction CY

SUBTOTAL:

LS
CY
CY
EA
LS
CY

1
16,900
20,800

100
1

22,900

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$5,000
$8.80
$8.47
$300

$18,000
$6.99

$5,000
$148,767
$176,116
$30,000
$18,000

$160,108

$5,000
$148,767
$176,116
$30,000
$18,000

$160,000

44,000
22,900

B. DEBRIS EXCAVATION AND BACKFILL (Protection level: D)

(9). mobilization/demobilization
(10). excavating, bulk hyd. 3 CY backhoe
(11). soil sampling/analysis
(12). shred debris
(13). haul earth, 6 CY dump truck
(14). backfill and compaction (under cap)

$0.35
N/A

$15,400
N/A

$0.15
$9.30

$6,600
$213,007

$22,000
$213,000

$15,400 $757,600 $772,900

LS
CY
EA
LS
CY
CY

1
40,800

50
1

40,800
40,800

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

$5,000
$7.27

$1,470
$250,000

$6.99
$9.30

$5,000
$296,567
$73,500

$250,000
$285,257
$379,505

$5,000
$296,567
$73,500

$250,000
$285,257
$380,000

$0 $1,289,800 $1,290,300
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C. MULTI-MEDIA CAP

(15).
(16).
(17).
(18).
(19).
(20).
(21).
(22).
(23).

(24).

seeding and hydromulching
topsoil, (20" xl, 200,000 SF)
geotextile fabric
gravel (6" xl, 200,000 SF)
cobblestone (6" x 1,200,000 SF)
sand (6" x 1,200,000 SF)
geotextile/membrane liners
clay, (24" x 1,200,000 SF)
concrete retaining wall
(average 25' high, 18" thick)
pipe vents, 100' spacing

MSF
CY
SY
CY
CY
CY
SF
CY
LF

EA

SUBTOTAL:

1,200
74,070

134,000
22,220
22,220
22,220

1,200,000
88,889

1,800

240

$405
$8.00
$0.68

$5
$11.60
$4.00
$0.35

$8
$195

$300

$486,000
$592,560
$91,120

$111,100
$257,752
$88,880

$420,000
$711,112
$351,000

$72,000

$3,181,500

$165
$2.00
$0.10
$3.00
$3.00
$3.00
$0.15
$3.00
$331

$700

$198,000
$148,140
$13.400
$66,660
$66,660
$66,660

$180,000
$266,667
$595,800

$168,000

$1,770,000

$684,000
$740,700
$104,520
$177,760
$324,412
$155,540
$600,000
$977,779
$946,800

$240,000

$4,951,500

D. SOIL VAPOR RECOVERY

(25). air recovery wells
(2" w/ SS screens, 50' deep)

(26). vacuum pump (200 cfm)
(27). ducting (6" PVC pipe)
(28). ducting (4" PVC pipe)
(29). ducting (2" PVC pipe)
(30). valves and fittings
(31). building (additional)
(32). electrical/controls

EA $750 $4,500 $2,000 $12,000 $16,500

EA
LF
LF
LF
LS
SF
LS

1
1200
820
650
1
200
1

$4,500
$7.40
$4.20
$1.73
$7,000
$20
$2,000

$4,500
$8,880
$3,444
$1,125
$7,000
$4,000
$2,000

$1.000
$9.65
$7.95
$6.65
$4,000
$30

$1,000

$1,000
$11,580
$6,519
$4,323
$4,000
$6,000
$1,000

$5,500
$20,460
$9,963
$5,447
$11,000
$10,000
$3,000

SUBTOTAL: $35,400 $46,400 $81,900
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E. INCINERATION

(33).
(34).
(35).
(36).
(37).
(38).

(39).

trial bum
rotary kiln incinerator
mechanical installation
electrical installation
hydrated lime for stabilization
pug mill for solidification

1 N/A
1 $3,450,000
1 $345,000
1 $258,750

8,200 $45
1 $160,000

LS
LS
LS
LS

TONS
LS

tors, drives, and an average al
conveyor system LS 1 $7,500

SUBTOTAL:

SUBTOTAL:

SHIPPING:

SUBTOTAL:
ENGINEERING:
CONSTRUCTION MAN
CONTINGENCIES:

SUBTOTAL:

N/A
$3,450,000
$345,000
$258,750
$369,000
$160,000

for foundations and
$7,500

$4,590,300

$7,822,600

AGEMENT:

$250,000
N/A

$172,500
$86,250

$40
$60,000

erection)
$2,500

$250,000
N/A

$172,500
$86,250
$328,000
$60,000

$2,500

$899,300

$4,763,100

$250,000
$3,450,000
$517,500
$345,000
$697,000
$220,000

$10,000

$5,489,500

$12,586,100

$391,100

$12,977,200
$973,300

$1,297,700
$2,595,400

SITE WORK:
GROUND WATER COLLECTION AND TREATMENT:
INCINERATOR OPERATION & MAINTENANCE:

GRAND TOTAL ALTERNATIVE FIVE:

$17,844,000

$294,000
$1,774,000
$3,011,000

$22,923,000
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OPERATING COST ESTIMATES FOR TREATMENT
OF IMPACTED SOILS

Client:
Project:
Project Number.

I. Rotajy Kiln Incineration (Annual Operating Costs):

U.S. EPA
Skinner Landfill

04003.15

A. Electrical Costs (based on an electrical cost of $0.08/kWh and 230 kW
continuous power use for incinerator system and 200 HP for the shredder)

B. Oxygen use (450 SCFM)

C. Fresh Water Use (20 GPM, 5 HP)

D. Natural Gas Use for incinerator (250 SCFM @ S0.43/CCF)

E. Diesel Fuel Use for shredder (200 HP)

F. System Operation (504 manhours/wk @ $40/hr)

G Equipment Maintanence/Replacement

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

Total Cost for Incinerator Operation (Alt H,Alt V):
(based on 28 weeks of operation)

Annual Cost

$161,200

$950,000

$2,500

$565,000

$44,000

$1,048,300

$500.000

$3,271,000

$654.200

$3,925,000

$3,011,000
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II. Soil Vapor Extraction

A. Electrical Costs (based on an electrical cost of $0.08/kWh)

B. System Operation (4 manhours/wk @ $40/hr)

C. Equipment Maintanence/Replacement

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

HI. Cap Maintainence

A. System Operation (20 manhours/month @ $40/hr)

B. Mowing, fertilizing, sprinkling of cap

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

Annual Cost

$2,000

$8,300

$2.000

$12,300

$2,460

$15,000

Annual Cost

$9,600

$57.000

$66,600

$13.320

$80,000
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IV. Air Monitoring from Cap

A. Air Sampling (5 mandays per quarter @ $40/hr)

B. Sample Analysis (10 samples per quarter):

C. Data Evaluation (20 manhours per quarter @ $50/hr)

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

Annual Cost

$6,400

$18,800

$4.000

$29,200

$5,840

$35,000
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OPERATING COST ESTIMATES FOR
GROUND WATER COLLECTION AND TREATMENT

Client:
Project:
Project Number

U.S. EPA
Skinner Landfill

04003.15

Costs presented here are for annual operating costs of ground water collection and treatment, as
outlined in in the site Feasiblity Study for the Skinner Landfill site in Butler County, Ohio. A 20%
contingency has been included.

I. Interceptor Collection Trench

A. Electrical Costs (based on an electrical cost of $0.08/kWh)

B. System Operation (8 manhours/wk @ $40/hr)

C. Equipment Maintenance/Replacement

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

Annual Cost

$4,400

$16,600

$3.500

$24,500

$4,900

$29,000
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II. Carbon Adsorption - 50 com Annual Cost

A. Carbon use ($1.00/lb carbon)

B. System Operation (16 manhours/wk @ $40/hr)

C. Equipment Maintenance/Replacement

Subtotal of Operating Costs:

Contingency (20%):

Total Estimated Operating Costs:

Total (Ground Water Collection & Treatment):

III. Ground and Surface Water Monitoring

A. Ground Water Sampling (3 mandays per quarter plus expenses):

B. Ground Water-Related Analyses (14 quarterly analyses @ $750/sample, 3 quarterly
analyses at $850/sample, and 14 annual analyses @ $520/sample):

C. Surface Water Sampling (1 manday per quarter):

D. Surface Water Sample Analyses (4 quarterly samples at $750/sample):

E. Effluent Discharge Analyses (One weekly sample @ $750/sample and one quarterly
sample at $220/sample):

F. Data Evaluation (20 manhours/qtr @ $50/hr)

Subtotal of Monitoring Costs:

Contingency (20%):

Total Estimated Monitoring Costs:

$40,000

$33,300

$2.500

$75,800

$15.200

$91.000

$120,000

Annual Cost

$5,800

$59,500

$1,300

$12,000

$39,900

$4.000

$122,500

$24.500

$147,000
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APPENDIX X

SUMMARY OF HELP H MODELLING OF CAPPING SYSTEMS

As noted in Section 5.0 of the Skinner Landfill Feasibility Study, this appendix contains a
summary of cap modelling performed using the U.S. EPA's Hydrologic Evaluation of Landfill
Performance (HELP n) model. Three different scenarios modelled for this site were: 1) existing
conditions (Alternative One); 2) capping with a sanitary landfill cap as proposed under
Alternative Four, and 3) capping with a multimedia cap, as proposed under Alternatives Two,
Three and Five.

Existing conditions for the site were modelled using the following layers for percolation:

1) a one inch layer of soil overlying debris;

2) a twenty-five foot layer of soils/debris; and

3) a fifteen foot layer of soils.

Capping of the site with a sanitary landfill cap as described under Alternative Four was modelled
using the following layers for percolation:

1) a twenty inch layer of topsoil;

2) three - six inch lateral drainage layers (cobblestone, gravel and sand);

3) a twenty-four inch clay layer, and

4) a fifteen foot layer of soils.

Finally, capping of the site with a multimedia cap as described under Alternatives Two, Three
and Five was modelled using the following layers for percolation:

1) a twenty inch layer of topsoil;

2) three - six inch lateral drainage layers (cobblestone, gravel and sand);

3) a twenty-four inch clay layer with a polymeric liner; and

4) a fifteen foot layer of soils.

Each modelling run was performed using climatological data for Columbus, Ohio. Modelling
for the single and multimedia landfill caps was performed assuming "fair" grass on the landfill
area. Modelling of existing conditions was performed assuming "poor" grass on the landfill
area.
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************************^
r*******************

r***********************

SKINNER LANDFILL
EXISTING FILL CAP
JULY 30,1991

*************************:
**************!

POOR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

1.00 INCHES
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1157 VOL/VOL
0.2320 VOL/VOL
0.000665999949 CM/SEC

LAYER 2

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

300.00 INCHES
0.4570 VOL/VOL
0.1309 VOL/VOL
0.0580 VOL/VOL
0.4570 VOL/VOL
0.001000000047 CM/SEC

LAYER 3

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

180.00 INCHES
0.5200 VOL/VOL
0.2942 VOL/VOL
0.1400 VOL/VOL
0.2942 VOL/VOL
0.000199999995 CM/SEC



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 85.66
TOTAL AREA OF COVER = 53000. SQ FT
EVAPORATIVE ZONE DEPTH = 9.00 INCHES
UPPER LIMIT VEG. STORAGE = 0.4630 INCHES
INITIAL VEG. STORAGE = 0.2539 INCHES
INITIAL SNOW WATER CONTENT = 0.1190 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 190.2880 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR COLUMBUS OHIO

MAXIMUM LEAF AREA INDEX = 1.00
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10
73.80

29.80
72 .40

4 0 . 0 0
65.80

51.40
53.90

61.40
42.10

7 0 . 2 0
32.10

***********************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 10

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

2.23
3.79

0 .98
1.34

2 .24
3.40

1.12
0.94

3.13
2.55

1.35
0.81

3.13
1.78

0.97
1.77

3.48
2 .65

1.17
0.85

4.59
2 .28

2.12
1.01



TOTALS

STD. DEVIATIONS

EVAPOTRANS PIRATION

TOTALS

STD. DEVIATIONS

0.287
0.747

0.355
0.418

0.574
1.736

0.109
0.603

0.402
0.727

0.588
0.463

0.797
1.531

0.188
0.423

PERCOLATION FROM LAYER 2

TOTALS 1.3138 1.1558
1.3043 1.1607

STD. DEVIATIONS 0.6813
0.5055

1.0690
0.4066

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

1.2481 1.1038
1.3384 1.2955

0.1910 0.1712
0.2784 0.2187

0.361
0.432

0.270
0.257

1.484
1.022

0.569
0.496

1.3204
1.0262

0.6182
0.3954

1.2815
1.1918

0.2440
0.1514

0.589
0.277

0.479
0.497

1.471
0.693

0.420
0.551

1.1863
0.8174

0.4245
0.8910

1.2566
1.1912

0.2680
0.1903

0.499
0.342

0.387
0.192

1.531
0.713

0.562
0.133

1.3618
1.4938

0.5819
0.6089

1.2497
1.1426

0.2140
0.1631

1.377
0.229

1.039
0.280'

1.863
0.600

0.950
0.102

1.4306
1.3903

0.5608
0.7899

1.2701
1.2630

0.2217
0.1443

************************ **********************************

****** :*******************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

(INCHES) (CU. FT.) PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

35.26 ( 3.798)

6.269 ( 1.442)

14.015 ( 1.458)

PERCOLATION FROM LAYER 2 14.9614 ( 1.6342)

PERCOLATION FROM LAYER 3

CHANGE IN WATER STORAGE

14.8326 ( 1.7713)

0.139 ( 1.316)

155714.

27690.

61900.

66079.

65511.

614.

100.00

17.78

39.75

42.44

42.07

0.39

*************** r**********************



****************************! :****************************

PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

PERCOLATION FROM LAYER 2

HEAD ON LAYER 2

PERCOLATION FROM LAYER 3

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

1 THROUGH

( INCHES )

2.35

2.349

0.8716

1.1

0.0701

2.13

0.4630

0.0163

10

(CU. FT.)

10379.2

10372.6

3849.5

309.4

9409.2

*****************

******************** r**********************

FINAL WATER STORAGE AT END OF YEAR 10

LAYER (INCHES) (VOL/VOL)

1 0.46 0.4630

2 137.10 0.4570

3 61.89 0.3438

SNOW WATER 0.00

****************:
*****************:

:*******************************

r**********************************



SKINNER LANDFILL
SANITARY CAP
JANUARY 23,1992

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

20.00 INCHES
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1160 VOL/VOL
0.2320 VOL/VOL
0.000370000023 CM/SEC

LAYER 2

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
1.000000000000 CM/SEC

LAYER

LATERAL DRAINAGE LAYER
THICKNESS = 6
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT

00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY 0.100000001490 CM/SEC



LAYER 4

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

6.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.009999999776 CM/SEC

13.00 PERCENT
1000.0 FEET

LAYER 5

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.4300 VOL/VOL
0.3660 VOL/VOL
0.2800 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC

LAYER 6

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

180.00 INCHES
0.5200 VOL/VOL
0.2940 VOL/VOL
0.1400 VOL/VOL
0.2767 VOL/VOL
0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

79,
= 600000,

21,
9,
4,
0,

01
SQ FT
00 INCHES
6770 INCHES
8209 INCHES
1400 INCHES

65.5687 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR COLUMBUS OHIO

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10
73.80

AVERAGE

29.80
72.40

MONTHLY

40.00
65.80

VALUES IN INCHES

51.
53.

FOR

40
90 '

YEARS

61
42

1

.40

.10

THROUGH

70
32

10

.20

.10

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

2.23
3.79

0.98
1.34

0.003
0.018

0.007
0.036

0.704
4.073

0.172
1.409

2 .24
3.40

1.12
0.94

0.024
0.001

0.066
0.003

1.181
3.320

0.328
1.047

3.13
2.55

1.35
0.81

0.001
0 .000

0.002
0 .000

2 .720
2.218

0.333
0.802

3.13
1.78

0.97
1.77

0 . 0 0 0
0 .003

0.000
0 .009

3.341
1.528

0.466
0.748

3.48
2.65

1.17
0.85

0 . 0 0 6
0 .000

0.016
0 .000

3.367
1.126

0.949
0.257

4.59
2 .28

2.12
1.01

0.085
0 . 0 0 0

0.223
0 . 0 0 0

4.971
0.717

1.403
0.137



LATERAL DRAINAGE FROM LAYER

TOTALS 0.5319
0.2185

0.8347
0.0905

STD. DEVIATIONS 0.2830 0.4369
0.2387 0.1325

PERCOLATION FROM LAYER

TOTALS 0.1103 0.1100
0.1076 0.0800

STD. DEVIATIONS 0.0117
0.0092

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

0.0849
0.0889

0.0025
0.0024

0.0061
0.0382

0.0779
0.0891

0.0031
0.0025

1.1367
0.0280

0.7632
0.0598

0.1232
0.0437

0.0075
0.0405

0.0864
0.0857

0.0023
0.0028

0.8009
0.0283

0.5080
0.0685

0.1164
0.0276

0.0072
0.0344

0.0844
0.0873

0.0023
0.0031

0.5107
0.0812

0.2742
0.2399

0.1154
0.0239

0.0054
0.0354

0.0879
0.0832

0.0024
0.0030

0.3123
0.2186

0.1777
0.2675

0.1082
0.0553

0.0035
0.0499

0.0856
0.0849

0.0023
0.0026

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 4

PERCOLATION FROM LAYER 5

PERCOLATION FROM LAYER 6

CHANGE IN WATER STORAGE

{INCHES)

35.26 ( 3.798)

0.141 ( 0.258)

29.265 ( 2.881)

4.7925 ( 1.9468)

1.0216 ( 0.1317)

1.0262 ( 0.0286)

0.032 ( 1.399)

(CU. FT.)

1762800.

7033.

1463252.

239627.

51081.

51308.

1579.

PERCENT

100.00

0.40

83.01

13.59

2.90

2.91

0.09



PEAK DAILY VALUES FOR YEARS

PRECIPITATION

RUNOFF

LATERAL DRAINAGE FROM LAYER 4

PERCOLATION FROM LAYER 5

HEAD ON LAYER 5

PERCOLATION FROM LAYER 6

SNOW WATER

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

1 THROUGH

( INCHES )

2.35

0.619

0.1513

0.0045

7.5

0.0031

2.22

0.3306

0.1111

10

(CU. FT.)

117500.0

30929.8

7565.5

223.1

152.6

110930.5

FINAL WATER STORAGE AT END OF YEAR 10
LAYER (INCHES;
1 5.81

2 0.36

3 0.36

4 1.17

5 10.32

6 49.57

SNOW WATER 0.00

LAYER

1

2

3

4

5

6

(INCHES)

5.81

0.36

0.36

1.17

10.32

49.57

(VOL/VOL)

0.2907

0.0600

0.0605

0.1944

0.4300

0.2754



SKINNER LANDFILL
RCRA TYPE CAP
JANUARY 23, 1992

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

20.00 INCHES
0.4630 VOL/VOL
0.2320 VOL/VOL
0.1160 VOL/VOL
0.2320 VOL/VOL
0.000370000023 CM/SEC

LAYER 2

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
1.000000000000 CM/SEC

LAYER 3

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

6.00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL
0.100000001490 CM/SEC

LAYER 4

LATERAL DRAINAGE LAYER
THICKNESS = 6
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT

00 INCHES
0.4170 VOL/VOL
0.0450 VOL/VOL
0.0200 VOL/VOL
0.0450 VOL/VOL

SATURATED HYDRAULIC CONDUCTIVITY 0.009999999776 CM/SEC



SLOPE
DRAINAGE LENGTH

13.00 PERCENT
1000.0 FEET

LAYER 5

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

24.00 INCHES
0.4300 VOL/VOL
0.3660 VOL/VOL
0.2800 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.01000000

LAYER 6

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

180.00 INCHES
0.5200 VOL/VOL
0.2940 VOL/VOL
0.1400 VOL/VOL
0.1970 VOL/VOL
0.000199999995 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

79.01
= 600000. SQ FT

21.00 INCHES
9.6770 INCHES
4.8210 INCHES
0.1400 INCHES

51.2251 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR COLUMBUS OHIO



MAXIMUM LEAF AREA INDEX ' =2.00
START OF GROWING SEASON (JULIAN DATE) = 121
END OF GROWING SEASON (JULIAN DATE) = 286

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

27.10 29.80
73.80 72.40

AVERAGE MONTHLY

40.
65.

VALUES IN

JAN/JUL

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANS PIRATION

TOTALS

STD. DEVIATIONS

2
3

0
1

0
0

0
0

0
4

0
1

LATERAL DRAINAGE FROM

TOTALS 0
0

.23

.79

.98

.34

.003

.018

.007

.036

.704

.070

.172

.414

LAYER

.5926

.3238

00
80

INCHES

FEB/AUG

2
3

1
0

0
0

0
0

1
3

0
1

4

0
0

.24

.40

.12

.94

.024

.001

.066

.003

.180

.319

.328

.047

.9449

.1906

51
53

FOR

.40

.90

YEARS

MAR/SEP

3.
2.

1.
0.

0.
0.

0.
0.

2.
2.

0.
0.

1.
0.

13
55

35
81

001
000

002
000

718
219

332
801

2655
1076

61
42

.40

.10

1 THROUGH

APR/OCT

3
1

0
1

0
0

0
0

3
1

0
0

0
0

.13

.78

.97

.77

.000

.003

.000

.009

.347

.527

.465

.748

.8916

.0878

MAY/NOV

3
2

1
0

0
0

0
0

3
1

0
0

0
0

.48

.65

.17

.85

.006

.000

.016

.000

.351

.125

.952

.257

.6039

.1239

70.20
32.10

10

JUN/DEC

4.59
2.28

2.12
1.01

0.085
0.000

0.223
0.000

4.983
0.717

1.401
0.137

0.4108
0.2596



STD. DEVIATIONS 0.2919
0.2378

PERCOLATION FROM LAYER

TOTALS

STD. DEVIATIONS

0.0012
0.0011

0.0001
0.0000

PERCOLATION FROM LAYER 6

TOTALS

STD. DEVIATIONS

0.0009
0.0009

0.0000
0.0000

0.4771
0.1385

0.0011
0.0011

0.0001
0.0000

0.0008
0.0009

0.0000
0.0000

0.8188
0.0753

0.0012
0.0010

0.0001
0.0000

0.0009
0.0009

0.0000
0.0000

0.5021
0.0735

0.0012
0.0011

0.0001
0.0000

0.0009
0.0009

0.0000
0.0000

0.2596
0.2512

0.0012
0.0010

0.0001
0.0000

0.0009
0.0009

0.0000
0.0000

0.1727-
0.2845

0.0011
0.0011

0.0000
0.0001

0.0009
0.0009

0.0000
0.0000

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 10

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 4

PERCOLATION FROM LAYER 5

PERCOLATION FROM LAYER 6

CHANGE IN WATER STORAGE

(INCHES)

35.26 ( 3.798)

0.141 ( 0.258)

29.260 ( 2.879)

5.8025 ( 2.0620)

0.0135 ( 0.0003)

0.0106 ( 0.0000)

0.042 ( 1.451)

(CU. FT.)

1762800.

7035.

1462993.

290127.

673.

532.

2114.

PERCENT

100.00

0.40

82.99

16.46

0.04

0.03

0.12

PEAK DAILY VALUES FOR YEARS 1 THROUGH 10

(INCHES) (CU. FT.)

PRECIPITATION 2.35 117500.0

RUNOFF 0.619 30927.6

LATERAL DRAINAGE FROM LAYER 4 0.1722 8608.5

PERCOLATION FROM LAYER 5 0.0000 2.3



HEAD ON LAYER 5 7.8

PERCOLATION FROM LAYER 6 0.0000 1.5

SNOW WATER 2.22 110939.4

MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3306

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1111

FINAL WATER STORAGE AT END OF YEAR 10

LAYER

1

2

3

4

5

6

(INCHES)

5.81

0.36

0.36

1.30

10.32

35.49

(VOL/VOL)

0.2907

0.0600

0.0605

0.2160

0.4300

0.1971

SNOW WATER 0.00


